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VALID CLAIM 


. .. proof which spans the chasm between 
yesterday’s unexplored theories 


and today’s factual news 


IT IS the conviction of those who guide the destiny 
of Davis & Geck Sutures that accurate knowledge of 
the properties and clinical latitude of a selected suture 
is essential to successful attainment of the surgical 
objective... Claims made for D&G products are there- 
fore scrupulously limited to facts fully substantiated by 
clinical evidence . . . This uncompromising policy is 
implemented by facilities for conducting any form of 
investigation required to define clearly the merits and 
application of new suture developments before present- 
ing them to the profession. 
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DAVIS & GECK SUTURES 


AAPA PDA DAL AA AA 


Claustro-thermal Catgut 


POSSESSES all the qualities essential to 
proper function and is adaptable to all 
conditions and technics. Tubes may be boil- 
ed or autoclaved or treated germicidally 
for asepticization of their outer surfaces. 

This catgut offers the additional safety 
factor of CLAUSTRO-THERMAL* sterilization 
—an exclusive D&G process wherein heat, 
at temperatures lethal to the most resis- 


tant spores and organisms, is applied after 
the suture is hermetically sealed in its 
glass tube and thus fully protected. 

Being completely stable the suture is un- 
affected by age, climate, light or by the 
reboiling or autoclaving of unused tubes. 
Its hydroscopicity makes flexibility easily 


regulated to meet individual preferences | 


or specific requirements. 


Thermo-flex Catgut 


FLEXIBILITY is the feature of this catgut 
— the maximum flexibility practical with- 
out sacrifice of other equally essential 
characteristics. Ready for use as it comes 
from the tubes, it requires no moistening 
or special preparation. 

Though of the non-boilable type, there 
is no compromise in sterility. It is steri- 
lized by heat at temperatures exceeding 


the most rigid bacteriologic requirements. 

Its moisture content is normal and there- 
fore it lacks the tendency towards pro- 
gressive deterioration in strength typical 
of water-logged catgut. It is unaffected 
by age, climate, or light. 

D&G THERMO-FLEX* catgut represents 
that fine balance of qualities so vital to 
correct function and utmost dependability. 


Fine-gauge Catgut 


UNPRECEDENTED in its smallness of 
diameter this material is comparable in 
size to fine silk, yet it provides the distinct 
advantage of absorbability. Moreover, it 
may be used freely without special technics 
or sacrifice of operating time. Exception- 


al strength and resistance to absorption 
make it applicable to a wide range of pro- 
cedures, facilitating accurate apposition 
and providing prolonged retention with 
marked reduction in trauma. Available in 
both boilable and non-boilable varieties. 


AA 


DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 


Intestinal Thyroid Tonsil Eye Harelip 
Cleft Palate Plastic Nerve Artery Obstetrical 
Circumcision Ureteral Renal 


A LIST OF SIZES, LENGTHS, SUTURE-NEEDLE COMBINATIONS AND PRICES 
WILL BE SENT ON REQUEST 


*D&G Registered Trade Mark 


« 
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Rationale Suture Use 


BRIEF DISCUSSIONS BASED ON REPORTS OF CURRENT 
RESEARCH AND CLINICAL OBSERVATION 


Tension Sutures 


TENSION SUTURES are employed 
to reinforce and protect the primary 
suture line. Their function is to absorb 
sudden strains and to prevent unusual 
forces from pulling on the primary 
sutures as well as to obliterate “dead 
spaces” in the subcutaneous fat. Hence 
they should be accurately spaced and 
placed well back from the wound 
edges. 

On these points there is general 
agreement, but opinion differs both as 
to the merits of respective forms of 
tension sutures and the tissues they 
should include. The circular type is 
the most widely used. However, some 
feel that the bolt type resists strains 
more effectively on the theory that, 
under tension, the circle flattens into 
an oval permitting the lateral points 
of fixation to move outward. 


Of those using the circular type 
some place them only through the an- 
terior sheath of the rectus muscle while 
others extend them beneath the muscle 
catching the suture line of the peri- 
toneum and posterior rectus sheath. 


Logic favors the latter, for a tension 
suture which penetrates only as dee 
as the anterior rectus sheath can hardly 
relieve strains upon the suture line of 


the underlying structures—yet it is in 
this deeper layer that disruption 
starts. 


Although much has been written on 
the subject of wound disruption, the 
extent to which tension sutures prevent 
it is still unsettled. There are several 
reasons for this. 


First—statistics seldom specify the 
form of tension suture employed. As 
has been pointed out, some types can- 
not conceivably prevent disruption. 

Next—false impressions have been 
created by statistics showing that of a 
given number of disrupted wounds, as 
many had been sutured with tension 
sutures as without them. The efficacy 
of tension sutures cannot be analyzed 
in this way. It can only be judged by 
the ratio of disruptions to the total 
number of wounds originally closed 
with or without tension sutures. 


Moreover, such analysis will be 
meaningless unless the comparisons 
are made in similar types of wound. 
Certain wounds such as those made to 
repair inguinal hernia seldom disrupt 
and transverse incisions disrupt less 
frequently than longitudinal ones. In- 
fected wounds must be excluded be- 
cause of their tendency to disrupt. 


Discussions of fourteen subjects in this series on Suture Use have been published. 
Reprints (including the above) and a bibliography will be sent on request. 


Davis & Geck, Inc., Brooklyn, N. Y. 
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BEFORE THYROIDECTOMY 


Iodine reactions, an ever-present threat to rapid disappearance of all signs of 
during the presurgical preparation of iodine intoxication. 

the thyroid patient, need not be con- Amend's Solution, resublimed iodine 
sidered when Amend’s Solution is largely in organic form, in a stable, 
prescribed. Being virtually nontoxic, aqueous (1.21%) solution, is safer be- 
Amend's Solution is well-tolerated,even Cause its iodoprotein molecule breaks 


by patients who are known to be sen- down slowly, and is absorbed at a 
sitive to iodine in other forme. gradual sustained rate. Thus it avoids 


the stormy fluctuation of blood iodine 
levels in many quarters considered the 
cause of iodine intoxication. 


In many instances in which Lugol's 
solution and the iodides caused toxic 
reactions and necessitated withdrawal, 


Amend's Solution, immediately insti- Shor. Leeming GaJSne 


tuted, not only was well borne but led 455 East 44th Street New York, N. Y. 


SOLUTION 
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QUICK 
NERAL 
THESIA 


J NTRAVENOUS ANESTHESIA occupies an important place in 
military medicine. The method offers the advantages of ease of admin- 
istration, speedy induction and quick recovery. The anesthetic agent 
is easily transported and remains stable indefinitely under a wide 
variety of conditions. Moreover, intravenous anesthesia may be used 
in conjunction with other forms of anesthesia (infiltration, regional, 
spinal) and often when gas or ether is contraindicated. 

Evipal Soluble—intravenous anesthetic—is employed for numerous 
surgical procedures, change of dressings and painful examinations that 
can be performed within a relatively short period of time (from twenty 
to thirty minutes). Pamphlet containing detailed information will be 


sent free to physicians on request. 


W i N T Li R re) P HOW SUPPLIED: Evipal Soluble is supplied in ampuls of 
0.5 Gm. and 1 Gm. of the powder, boxes of 1 each, with an 


C i] E M i C A q ampul of sterile distilled water. Also in ampuls of 0.5 Gm. of 
the powder, boxes of 10, and ampuls of 1 Gm., boxes of 10 and 


O N 25, without distilled water. 


Pharmaceuticals of merit 


for the physician 
NEW YORK, N. Y. 
WINDSOR, ONT. 


“Evipal” Reg. U. S. Pat. Off. & Canada 
” wil This cherished Brand of HEXOBARBITAL SOLUBLE 
symbol of distinguished 
service to our Country waves 


from the Winthrop flagstaff. 


(Sodium salt of N-methylcyclohexenylmethyl barbituric acid) 


| 0.5 Gm. 
SOLUBLE 
fi 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puanegur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SurR- 
cery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 
The American Journal of Surgery, inc. 


49 WEST 45TH STREET - NEW YORK 
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“To reduce the chance of by-offects 


BB. top 0n ‘Roche’ contains all the active alkaloids of opium —not merely mors 
phine. These alkaloids are present in the same proportion as nature provides them 
in the poppy, but free from gums, resins, and inert materials. In such combination the 
therapeutic principles seem to have a natural balance that provides smoother opiate 
action, reducing the chance of by-effects so commonly encountered when morphine 
alone is used. That is why Pantopon has been adopted as a routine opiate by so 
many leading physicians in the various fields of medicine and surgery. When opiate 
medication is indicated, try Y3 gr. of Pantopon ‘Roche’ instead of the usual % gr. 


of morphine. HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY, NEW JERSEY. 


ACE OF y ORPHIN 
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PRODUCTION OF 
PARENTERAL FLUIDS 


COLLECTION OF 
WHOLE BLOOD 


PREPARATION OF 
HUMAN BLOOD PLASMA 


The 


FENWAL SYSTEM 
3 offers the utmost in safety, maximum con- 
* venience and simplicity, marked economy. 
*An approved equipment for hospitals | 
participating in the OCD program. a 
= Fenwal Containers, Teloseal and 
: Telovac closures are REUSABLE. 
Describes in detail the operatic 
and care of equipment formulae 
suggested technics for preparation, 
processing, storing and admi 
tion. 


SEND FOR YOUR 


MACALASTER BICKNELL COMPANY 


243 BROADWAY CAMBRIDGE, MASSACHUSETTS 
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Good FROM TRAINING CAMPS 
AND NORTH AFRICAN FRONT 


FOPVICTORY 
BUY 


HOSPITALS ON THE HOME FRONT will read with interest the 
excerpts above from two of the several Weck craftsmen now in 
our armed forces. On all fronts — training camps, North Africa, 
Europe, the Far East, Weck surgical instruments are serving on 
a constantly widening circle. Surgeons everywhere find the words 
of these Weckinen wise — “keep ’em coming.” Day and night, 
week in and week out, for two years Weck has been working to do 
te just that. If you find difficulty in getting all the Weck-made instru- 
ments you need we know you will cooperate with us — the needs 
of our men on all fighting fronts must come first. Meanwhile, 
perhaps the Weck repair service can aid you; and finally the best 
advice of all: BUY MORE U.S. WAR BONDS AND STAMPS. 


CRODON 


‘The Chrome Plate 


Manufacturers Surgical Instruments 
RGICAL INSTRUMENT REPAIRING + HOSPITAL SUPPLIES — 


j 
&x 
UNITED Ce, 
em? WAR 4 
pr FROM GR w »/BONDS Men 
; 
ve anes? hav, lay St 
gree” ot 40 a Com tp ty 
Le vy or Cop 
ai: . ope Up be On Ss, 
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— 7 
Weck & Co, Inc | 


AN IMPROVED 
SUTURING TECHNIQUE 
AT YOUR FINGERTIPS 


Lock Stitch—Simple, continuous—exerts pressure 
on sides of incision. Affords more patient comfort. 


Double Triangle—While effecting complete 
closure this stitch allows great surface flexibility. 


HE SINGER SURGICAL STITCHING 
INSTRUMENT offers surgeons a variety of 
new interrupted and continuous stitches in 
addition to sutures now in common use, insur- 
ing more complete and effective closure, more 
postoperative comfort for patients because of 
better juxtaposition of wound edges which 
results in less scar. 
One spool of size O silk is sufficient to form 


Surgical Stitching 


INSTRUMENT 
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Continuous Chain Stitch—750 of these stitches 
can be made with 50 feet of C silk. 


Interrupted Chain creates pressure on sides of 
incision rather than across incision. 


Purse String—Over 700 ot these stitches can be 
made without rethreading. 


from 100 to 700 stitches without rethreading 
or reclamping. The SINGER SURGICAL 
STITCHING INSTRUMENT uses any standard 
suture material and its suture capacity, plus 
the ease at which the needle may be set at any 
of eight different positions, places at the dis- 
posal of surgeons an instrument with possibil- 
ities limited only by individual ingenuity. Write 
for brochure giving detailed information. 


SINGER SEWING MACHINE COMPANY «¢ 149 BROADWAY, NEW YORK,N.Y. 


8 
Cc» 
The Singer Surgical Sti 
INGER ilized asa unit. It is quickly) 
for cleaning and may be 
by 
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ait to a Leonardo, so are 
Crescent Surgical Blades to the 
meticulous operator—their spe- 
cial qualities an integral part of 
his technical artistry. : 
With Crescent blades, he works 
_ with an extra sharpness, ground 
in by a sharper, more acute bevel 
of the cutting edge. 
For the sureness of his incision 
_ (without weaving), he can rely on 
a rigidity that is “built in” every 
Crescent blade, with one-third 
more of the finest steel. 
- And his manual dexterity is 
facilitated by the balanced dis- 
_ tribution of weight, without thin- 
ning down from the back. 
In creating masterworks of 
_ surgical skill, you can depend on 
Crescent—the instrument of dis- 
criminating choice. 
“For samples, call your surgical 
dealer—or write to 


GRESCENT SURGICAL SALES CO., Inc. 
EW YORK, N. Y. : 


: “The master hand 
deserves a master blade” 


AND HANDLES 


ne 
the Strad is to the 

URGICAL BLADES | 
: 


SIL 


Backed By 
73 Years of 
Research... 


* Non-acid. Non-irritating. 
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CHAMPION 


Moisture and Serum Proof 


SUTURES 


+* Due to 73 years’ continuing research, Champion Sutures rank with the finest sutures in the world today. 
This is attested by their widespread acceptance on all fighting fronts in the present war. In virtually all 
parts of the globe, Champion Sutures are aiding greatly in the rehabilitation of the Nation's wounded 
Soldiers, Sailors and Marines. Luckily, there will be adequate supplies of Champion Sutures available 


for civilian use throughout the duration. 


NOTE THESE ADVANTAGES: 


* Free from absorption of germs. x Fine diameters with greater strength permit the 


use of smaller sizes, resulting in lessened trauma. 


* Benign to tissue. * Maintain strength. 


Does not adhere to skin or tissue. * Withstand repeated sterilization. 


* Made in 15 sizes—a size for every type of surgery. 


Free operating lengths will be gladly furnished on request. 


GUDEBROD BROTHERS SILK CO., 


Boston New York 


12 SOUTH 12TH STREET, PHILADELPHIA 
Founded 1870 Chicago’ Los Angeles 


INC. 


? 
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tHE great skill today's ‘ailltery surgeons is 
~MPmade possible by such marvelous aids as the 
: sulfa drugs and human blood plasma. Also helping 
their deft hands is the finest equipment....Sklar 
surgical instruments, for example. Wherever the 
surgeons of our armed forces stand by for action you 
are pretty sure to find Sklar products. Sklar quality “ \ 
has always been based on the‘vital role these ~ = 
instruments play. Perhaps that is why so many of | ee 
Ahem-ai are today in for the United Nations. 


SKLAR MANUFACTURING COMPANY. 

LONG ISLAND CITY,NY 

for 
-abundant— protect 
and conserve those 


~ you have, We will 
do our very hest 

IMM OA to fill your abso- 
U.S. WAVY IN RO TTON 


$3 
5, 
. 
3 
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= 
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Quoted 


from one of more than 400 published papers 


“Sodium pentothal has no deleterious 
effects on renal function or the retention of 
nitrogenous products in the blood. A study was 
carried out on more than 50 cases to determine 
whether there was an increase in the 
nitrogenous products in the blood 
postoperatively as compared with the 
preoperative findings, and no appreciable 
change was noted. The drug apparently is 
not excreted by the kidney, since 
none has ever been found in the urine.” 


J. M. Townsend 
The Use of Pentothal Sodium 


Oo Rg \ In Urological Surgery. 
& Jour. of Urology, 47:235, Mar., 1942 
REG. U.S. PAT. OFF. +\ 
et ‘ative it 
N escriptive literature 
will be sent upon request. 
Address inquiries to 


ABBOTT LABORATORIES 
North Chicago, Illinois 
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For Rapid, Sustained Rise 


in blood pressure without appreciable 


cardiac depression or cerebral stimulation 


Hydrochloride 


(laevo—alpha—hydroxy—beta—methyl—amino—3 hydroxy ethylbenzene hydrochloride ) 


Supplied in I c.c. ampules, 
and in rubber-capped vials 
containing 5 c.c. of a sterile 
1% solution. Average 
subcutaneous dose: 0.5 ¢.¢. 


Predera S te LS & Company 


Since 1855... ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


NEW YORK KANSAS CITY DETROIT, MICH. SAN FRANCISCO WINDSOR, ONTARIO 
SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 


13 


S 
> 
| 
Nez 
© 
J 


14 AMERICAN JOURNAL OF SuRGERY * JUNE 1943 


NEW YORK 


Sx 
T HE Proof of vacuum clearly carried b 
every Vacouter @ index of the safety of Baxter 
Intravenous Solutions—an exciusive Maxter seature, The two indentations in the protective 
rubber dise show you before use that Baxter solitions are as pure, as sterile, 
pyrogen-free as the day they passed the 21 rigid and chemical 
and inspections which are routine for every titer, Of equal importance is Bakters 
mechanically induced vacuum in Transfiso-Vacs, Centri- Vacs and Pleas 
> It is a necessity for a closed technique for blood collection, inypttablt in plasma andserum = 
aspiration, and vital to safe storage. Vacuum-protected intrayenoustherapy, 
as originated and perfected by Baxter, is simple, economical,andsafe. = = 
Glenview, Illinois. College Point, New York Acton, Ontorlo Lendon.Englond = 
| | PRODUCED AND DISTRIBUTED IN THE ELEVEN WESTERN STATES BY DON BAXTER, INC., GLENDALE, CALIFORNIA 
Distributed east of the Rockids by 
AMERICAN HOSPITAL SUPPLY CORPORATION 
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IN SPORTING PARLANCE the fellow who can 
successfully stand up against “the old one- 
two” wins the fight. In the Squibb Labora- 
tories Cyclopropane likewise must stand up 
when given “the old one-two” — (1) Chem- 
ical Analysis, and (2) Biological Test. 

The chemical analysis governs the selec- 
tion of raw materials, the purification meth- 
ods used, as well as the purity of the finished 
product. 

The biological control test to which Cyclo- 
propane Squibb is subjected is employed as a 
further safeguard of quality. In this test we 
try to approximate human anesthesias. The 
carbon dioxide absorption technique is em- 
ployed on unpremedicated rhesus monkeys 
for two-hour periods. Careful observation is 
made of induction time, speed of recovery, 
circulatory and respiratory effects, muscular 
relaxation, amount of lacrimation and sali- 
vation, and any unusual side effects. Samples 
of the anesthetic mixture are taken at regu- 
lar intervals throughout the anesthesia for 
determination of percentage concentration of 
Cyclopropane, oxygen and carbon dioxide. 


These tests safeguard the high purity of 
Cyclopropane Squibb. Its high quality has 
been demonstrated by extensive clinical ex- 
perience in many of the leading hospitals 
and it is a brand of choice with many anes- 
thetists throughout the country. 

Cyclopropane Squibb is available in 40 
(AA) ; 100 (B) ; and 200 (D) gallon spe- 
cial light-weight steel cylinders . . , easier to 
handle . . . less costly to ship. 


For literature, address Anesthetic Division, 
745 Fifth Avenue, New York. 


SQUIBB & SONS 


Manufacturing Chemists to the Medical Profession Since 1858 
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THIS POWERFUL GERMICIDE 
INTERFERE WITH HEALING 


Beginning of Test 


N OUTSTANDING characteristic of this new non-mercurial germicide is its com- 
plete lack of interference with the healing process—a fact that has been 
established both experimentally and clinically. 


Ceepryn, a quaternary ammonium salt, is a distinctive advance in the antiseptic 
field, combining exceptionally high, non-selective bactericidal activity with negli- 
gible tissue toxicity. 


Equally important are the penetrating and detergent properties of Ceepryn, 
which permit it to enter into, disinfect and cleanse folds of the mucosa and 
crevices and pores of tissue and skin. 


Ceepryn not only provides superior bactericidal and cleansing action, but is free 
from the irritating and corrosive effects of many commonly employed germicides 
such as iodine, phenol and cresol. It overcomes the chief limitations of the mer- 
cury salts, being considerably more potent in high dilutions, more active in 
presence of organic matter, much higher in penetrating ability and significantly 
lower in toxicity. It is superior to the active chlorine derivatives both in germicidal 
activity and stability. 


After Three Days 
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BRAND OF CETYLPYRIDINIUM CHLORIDE 


CLINICAL ADVANTAGES: 


CEEPRYN 


e Potent, non-selective germicidal action in is offered in three forms, all reasonably priced: 


high dilution 

e Effective against wide range of organisms 

e Active in presence of serum 

e Low surface tension—penetrating and de- 
tergent 

e Low toxicity—no mercury, iodine or phenols 

e Safe and non-irritating to tissue 

e No interference with healing 


e Ceepryn Aqueous Solution (Isotonic) 1:1000 
—pints and gallons 

e Ceepryn Tincture 1:200—4 ounce, pints and 
gallons 


e Ceepryn Tincture 1:500—4 ounce, pints and 
gallons 


Write for Sample and Descriptive Brochure 


Comparative Healing Studies on Control and Ceepryn-Treated Wounds 


The photographs record the relative healing rate of two wounds produced by removing identical 
skin areas from the abdomen of a guinea pig. In each picture, “A” is the control area which 
received no treatment, “‘B’’ is the area treated by daily application of Ceepryn Aqueous Solu- 
tion 1:1000. It is apparent that the daily application of Ceepryn did not in any way retard 


healing of the wound. 


Trade Mark “Ceepryn” 
Reg. U.S. Pat. Off. 


° 
After Seven Days After Sixteen ite Healing of BothAreas *: 
/ 


One of the many reasons physicians like 
Petrogalar is that it helps to make “Habit 
Time”’ second nature with patients. 


An aqueous suspension of mineral oil, 
Petrogalar brings effective, yet gentle re- 
lief. How? By adding unabsorbable fluid 
‘ in the colon, Petrogalar brings about 
comfortable elimination with no strain- 
ing . . . no discomfort. Furthermore, 
Petrogalar supplies moisture . . . retains 
moisture . . . counteracts excessive de- 
hydration. 


Supplied in 5 Types 


Petrogalar Laboratories, Inc. 
Chicago, Illinois 
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Miscibility and even dissemination are 
assured by the fine division of suspended 
oil globules. 


Petrogalar is also pleasant to take. It may 
be thinned with water, milk or fruit juices. 


Five types offer a choice in treating a wide 
range of conditions. 


Try Petrogalar on your next group of 


patients. 
*Reg. U. S. Pat. Off. Petrogalar is an aqueous 
suspension of pure mineral oi]. Each 100 cc. of 


which contains 65 cc. pure mineral oil sus- 
pended in a flavored aqueous gel. 


Promotes “Habit-Time”’ of Bowel Movement 
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Y A Table of Valuable Points 
“ALLANTOMIE 


@ Aliantomiide* is a combination of allan- 
toin 2% with sulfanilamide 10% in a grease- 
less, hydrophilic base. It combines the 


latest scientific knowledge for the control of Me | 
mpany 


infection and stimulation of tissue growth. 
Available in one ounce, four ounce, one 
and five pound jars. Write The National 
Drug Company, Dept. B, Philadelphia, Pa. 
for information and a clinical sample. 


BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION 


19 
(GREAS 
THE TREATMENT or rections: | 
Helps control and prevent infection OF 
reinfection in wounds; yseful in First Aid. 
penetrates readily to infected area where the 
pacteria can be inhibited py the culfanitamide- 
Allantoin chemically debrides necrotic qissve- 
rr Allantoin stimulates cell growth. 
| Ease of application eliminates damage to deli- 
cate tissue: 
Absence of caking obviates the need ‘of fre- ; 
quent redressing: 
Alleviates pain by exclusion of airfrom denuded 
surfaces: and decreases loss of pody fluids- 
provides a semi-fuid covering overt wound oF 
burn, allowing pninhibited motion. 
Rapid rate of healing minimizes scars and 
contractures: 
An elegant compatible wil the 
pody fuids; staining of tissues or clothing- 
— *Re 
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VISUALIZATION OF 
Sinus and Fistula Tracts 


HE instillation of Lipiodol— iodized 

poppyseed oil containing 40 per cent 
iodine in chemical combination—into 
sinus and fistula tracts provides an accu- 
rate means of outlining the extent, nature, 
and tortuosity of these cavities. Lipiodol 
(warmed to body temperature) is intro- 
duced directly into the external opening 
by means of a drainage tube if present, 
or an acorn tip attached to the syringe. 
After the injection the opening of the 
tract is closed with adhesive tape in 
order to prevent escape of the oil while 
roentgenograms are being taken. 
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HE above procedure is applicable in 

the roentgen exploration of virtually 
any sinus or fistula tract. Fistula-in-ano, 
empyema cavities, persistent, draining 
sinuses, tracts leading into joints, and 
other soft tissue wounds which appear to 
be channels and whose distal ends have 
not been accurately located, are all 
promptly visualized by the instillation 
of Lipiodol. 


Physicians are invited to request the brochure 
“The Applicability of Lipiodol in Roentgenog- 
raphy and the Technic of its Use,” which describes 
in detail the many uses of Lipiodol. 


E. FOUGERA & CO., INC., Distributors 
75 Varick Street New York, N. Y. 


LIPIOD OL (uy 


wmERIC,,™ 
~ 


Lipiodol is supplied in o variety of 
ampule sizes and in a 20cc. vaccine 
type vial for economy of use. 
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DOUBLE 


Unidue properties result from the par- 
ticipation of chlorine in the system 
of alternating double bonds in Azo- 
chloramid. This structure controls its 
stability, persistent bactericidal action 
_and low tissue toxicity. 


REG. U.S. PAT. OFF. 


Brand of 

CHLOROAZODIN, USP. XI Outstanding in importance to the clini- 
cian is the resultant reduction in time 
of healing and hospitalization through 
elimination of wound infection. 


Solution of Asochloramid 
in 1:500 


To be used undiluted for preparation of 
medicated dressings and packings. 


Saline (Mixture of Asochloramid 


Tablets or powder to prepare a 1:3300 
aqueous solution for irrigation and con- 
tinuous wet dressings. 


Literature and samples on request 


WALLACE & TIERNAN PRODUCTS, INC. 
Belleville, N. J., U.S.A. 
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Following surgery, when the speed of recov- 
ery depends so largely on the food intake, 
Livitamin offers a valuable adjuvant in ther- 
apy. It overcomes the weakness and anemia 
which so frequently develop postopera- 
tively; by providing an adequate amount ot 
B vitamins it corrects the usually present 
anorexia and prevents the otherwise result- 
ant nutritional deficiencies. The iron in 
Livitamin is acceptable to the blood-forming 
organs and does not lead to gastrointestinal 
disturbances. Because of its palatable taste 
Livitamin is readily accepted by the patient. 


Each fluidounce of Livitamin presents: 


Fresh Liver (as concentrate)............. 3 oz. 
Thiamine Hydrochloride 

(B;) (3 mg.)............. 1000 U.S.P. Units 
Riboflavin (Bz or G)._..............1.00 mg. 
Nicotinic Acid (Niacin)......25.00 mg. 
Pyridoxine Hydro- 

chloride (Bs) 0.187 mg. 
Pantothenic Acid.__................... 2.315 mg. 
Filerate Pactor._.................... 20 J. L. Units 


Iron and Manganese Peptonized___.30 gr. 


In doses of 2 to 4 teaspoonfuls t. i. d. 
Livitamin rapidly corrects hemoglobin 
deficiency. Available in 8-oz. bottles. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


NEW YORK SAN FRANCISCO KANSAS CITY 
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MULTIPLE THERAPY FOR 
MULTIPLE DEFICIENCIES ct supporting 


the diet during periods of increased need or restricted vitamin intake is the use of — 


NEO MULTI-VI 


® One Neo Multi-Vi Capsule provides every major vitamin, including all those 
clinically established, in amounts substantially greater than adult Basic Daily Re- 
quirements*— yet does not burden the patient with the cost of supplemental vitamins 
in amounts beyond his needs and perhaps even beyond his power to assimilate. 


© Supplied in bottles of 25, 100, 500 and 5000 capsules. 


® Reinforcement with these clinically important vitamin factors is most frequently 
indicated in— 


Surgery Debilitating diseases 
Pregnancy and lactation Restricted diets 
Convalescence Hypermetabolic states 


Ethically promoted—not advertised to the laity. White Laboratories, Inc., Newark, N. J. 
*Promulgated in regulations of Food and Drug Administration, 1941 


| White’ vitamins | 
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SUTURE 


@ Ranking with many important advances in medical 
science, Johnson & Johnson announces that Ethicon 
Catgut Sutures now possess new, exclusive, outstand- 
ing improvements. 


Today the Ethicon label, in the operating room and 
in your dealer’s stocks, is your assurance of these new 
features to serve your skill: 


¥ Greater, more uniform tensile strength, made pos- 
sible by Ethicon’s exclusive Tru-Gauging process, 
which prevents wide gauge variations, 

Vv Ethicon’s exclusive Lock-Knot Finish, which helps 
to anchor your knots firmly and to hold them securely 
with minimum knot-tying traction. 


¥ Resistance to premature absorption, an advantage 
of Ethicon’s Tru-Chromicizing process, by which the 
strand is uniformly permeated with digestion-resisting 
chrome. 

Anticipating post-war progress in the art of surgery, 
Ethicon has developed the suture of the future, for 
your use today. 


ETHICON SUTURE DIVISION 
OF JOHNSON & JOHNSON 
New Brunswick, N. J. 


“For leadership... 
for quality... 
for service.” 


Copyright 1943, Johnson & Johnson 
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NUMBER THREE 


THE USE OF COLOR IN THE OPERATING ROOM* 


N September, 1941, a change was made 
from white to green in the linen of our 
operating rooms. The change was pre- 

mised (1) on the knowledge that eye strain 
is caused by the glare of the white linen and 
walls of an operating room, (2) on the 
knowledge of the satisfactory use of color 
in other operating rooms, and (3) on the 
desire to obtain harmony in the general 
color scheme, as in the construction of the 
operating rooms of the hospital the wain- 
scoting, ceilings and floors had been finished 
in green. The change had been contem- 
plated but was deferred for a considerable 
time due to our lack of knowledge of the 
actual procedure and with the belief that it 
would be rather complicated and difficult. 
Much to our surprise the change was easily 
made and found to be simple and economi- 
cal, not requiring the purchase of additional 
equipment. 

Although the use of colored linen is not 
new, especially in some localities, we have 
had many inquiries in regard to the actual 
dyeing procedure from visiting surgeons, 
physicians, hospital administrators and 
many others. An advantage not anticipated 
has been the ease of handling the linen of 
the operating room, the green color mak- 
ing it less likely to be mixed with contami- 
nated white linen from other parts of the 
hospital. 

It is, therefore, believed that a brief 


review of the subject together with our 
method of procedure for dyeing the linen 
may be of interest to others engaged in 
hospital work. 

On the whole, the literature on the sub- 
ject is scanty. It seems, however, that in 
this country Sherman,! about thirty-six 
years ago, in operating upon cleft palates in 
little children, began to use black cloth 
around the mouth in place of the ordinary 
white toweling with the result that the back 
of the patient’s mouth came into the high 
light, which greatly facilitated the surgery 
in the back of the oral cavity. 

Flagg,? in his very excellent paper, dis- 
cusses the scientific basis for the use of 
color in the operating room. He points out 
that in any practical scheme of decorating 
and furnishing operating rooms there 
should be included the matter of obtaining 
maximum amount of ease and comfort to 
the eyes of the surgeon and other operating 
room personnel. In this connection, Paul*® 
relates the interesting accomplishments 
and potentialities of color as a medium of 
aid in the healing of the sick. 

According to -Flagg,? it is obvious that 
white, the ancient symbol of purity indicat- 
ing a freedom from moral and physical 
contamination, was the choice for use in 
the operating room. The profession and 
public have regarded not only the “men in 
white” but the operating room and hospi- 


* From the Surgical Service of the U. S. Marine Hospital, Boston, Mass. 
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tal decorated in white as the criterion of 
cleanliness and asepsis. 

Flagg? and others agree that the tradi- 
tional white walls, white enameled equip- 
ment, pure white draperies and toweling 
used in the operating room neither conserve 
eyesight nor produce the greatest efficiency 
on the part of the operating room per- 
sonnel. Particularly is this true now as 
surgical intervention has become quite 
complex and operations within closed 
cavities are more frequent and are done 
under stronger lights for the operative 
field. It is also pointed out that the greater 
light reflection seriously affects the opera- 
tor’s view of the field of operation, produc- 
ing greater degree of eye strain and color 
fatigue. 

Eastman‘ states that no matter how 
strong or perfect one’s vision may be, 
strong artificial light as well as sharp sun- 
light reflected from glistening white sur- 
faces must harass the eyes. The color 
fatigue associated with the use of white 
linen has also been considered as identical 
with snow blindness. This, of course, is due 
to the greater degree of pupillary reaction 
and retinal adaptation which take place 
when one looks up from the wound to the 
white draperies and walls and then back 
into the less illuminated wound. 

Since the white operating room is scientif- 
ically and physiologically incorrect, it was 
but natural to have suggestions regarding 
necessary changes from the white. These 
suggestions came from various groups of 
persons, including surgeons, medical men, 
architects, interior decorators, and stage 
lighting experts. These persons, according 
to Flagg,” included (1) those interested in 
the ensemble of the operating room (views 
aesthetic and psychological) and (2) those 
interested in the operating room as a 
laboratory with an interest focused upon 
the field of operation (views utilitarian or 
physiological). Also it was logical, since the 
operating room was merely a setting for 
the patient and field of operation, that the 
physiological point of view predominated. 

It is further pointed out that the chief 
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difficulties presented by the field of opera- 
tion are (1) illumination, (2) reflection, and 
(3) color fatigue. Operations, however, are 
rarely performed by the exclusive use of 
daylight. Adequate lighting in the operat- 
ing room usually is furnished by artificial 
lights with yellow rays so the problem of 
supplying daylight is unessential. The 
problem of reflection is easily solved by 
using any number of colors in the operating 
room. Color fatigue, on the other hand, can 
be satisfactorily prevented only by employ- 
ing a true complementary color to the 
operating field. Flagg? states that the true 
complementary color to the operating field 
has been shown scientifically to be a bluish 
green which permits maximum illumination. 
Sherman! had previously recommended 
spinach leaf green as the complementary 
color to red, blood and tissues. 

The successful use of complementary 
colors is not generally understood. A com- 
plementary color always intensifies its 
opposite, as is demonstrated by the use of 
the port (red) and starboard (green) lights 
and the “‘stop” and “‘go”’ traffic signals. 
Green is by no means the only color used in 
operating rooms. In many instances blue, 
red, French gray, ivory, and even combina- 
tions of colors, have been used. In the 
selection of the various colors for the 
operating room, however, there has not 
always been scientific consideration of the 
color of the field or operation or whether the 
color was complementary in nature. 

From a scientific as well as a practical 
standpoint, therefore, a blue-green or 
spinach-leaf green is the color of choicé for 
use in the operating room. It should include 
all draperies, caps, masks and gowns, and, 
where possible, the furniture, wainscoting, 
ceilings and floors. 

In making the change from white to 
green, the actual dyeing of the white linen 
was done in the station laundry. The dye 
used was “‘Erie Green G. Y.,”” which was 
procured at a cost of sixty-three cents a 
pound. 

The actual procedure of dyeing is as 
follows: Fifty pounds of white, clean, dry 
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linen is placed in the washing machine and 
thoroughly soaked in sufficient boiling 
water to float the material. Two and one- 
half ounces (three tablespoonsful) of dye 
are dissolved in two gallons of boiling 
water, which is slowly added to the water 
and material in the machine, which is 
running at slow speed. This is allowed to 
run for abou: five minutes, after which four 
pounds of common table salt are added. 
The linen is then brought to a boil and the 
boiling is continued for thirty minutes. The 
linen is then taken out and rinsed two or 
three times to remove the excess dye, after 
which it is dried or mangled in the usual 
manner. 

After ten to twelve launderings subse- 
quent dyeings in weaker solutions may be 
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necessary in order to maintain the particu- 
lar shade of color. 
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A NEGLECTED POINT IN BURN THERAPY 


EARLY every surgeon and certainly 
every medical officer is ‘‘burn con- 
scious.” The tremendous interest in 

burns which preceded our entry into the 
war has been accelerated since and has 
centered to a large extent on the problem of 
plasma loss and plasma replacement and to 
a lesser extent on water balance. 

One very important way of meeting 
these problems has been badly neglected or 
if not neglected certainly not stressed 
enough. It is simply the giving of water and 
liquid food by mouth—the most natural, 
the easiest, the physiologic way—the way 
which in the long run must be depended 
upon anyhow if the patient is to get well. 

The whole crux of the situation is 
whether or not the burned individual can 
retain things given orally and retaining 
them whether he can utilize them. 

Vomiting has not been an outstanding 
symptom in the cases of burns I have seen 
nor is it listed as common in articles cover- 
ing large numbers of cases. Granted that in 
some instances vomiting is marked, by the 
end of twenty-four to forty-eight hours it 
has usually ceased and the oral route is 
available while the case is still an early one 
and probably not yet out of “‘burn shock.” 


It may be argued that due to mucous 
membrane edema or for other causes, 
metabolism may be so interfered with that 
the body cannot utilize fluid or food which 
has reached the gastrointestinal tract. Is 
not this an assumption rather than a 
proved fact? But if it is true in the freshly 
burned patient, it is only temporarily so. 
The body should have a supply of the 
needed raw materials on hand for that very 
first moment when it does regain its ability 
to metabolize material from the gastro- 
intestinal tract which while somewhat 
reduced at first is never entirely lost. At 
least this ability has not been given a fair 
chance to demonstrate itself. 

As far as water balance goes, if we have a 
patient who can drink and retain water It is 
common sense to give him enough and let 
his regulatory mechanisms guide the taking 
up of what is needed, when it is needed and 
when the body is able to take it up. Sodium 
chloride and glucose may be added to the 
water if desired. We are often so busy 
giving patients intravenous solutions, care- 
fully balanced against the plasma replace- 
ment dosage, that we fail to provide them 
with a drink of water. At all events the 
getting of fluid into the burned patient’s 
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stomach is not pushed with the same 
meticulous planning and persistent execu- 
tion as Is Intravenous therapy. 

Plasma infusion is ideal and life saving in 
the emergency in which it is obvious that 
the body is not able adequately to call on 
its own protein reserves. But how long are 
the foods from which the body could re- 
place and supplement its own lost and fixed 
protein and plasma withheld and emer- 
gency measures depended upon entirely? 
If, as has been shown by clinical observa- 
tion plasma, even that added by vein, 
continues to leak into the body tissue or 
out of the burned surface for forty or more 
hours, why not supplement the temporary 
administration of plasma by a liquid diet 
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high in protein, of measured amounts and 
administered at planned intervals? In an 
unconscious patient a tube could be used. 
“*Casec” milk shakes such as are used by 
Ravdin in his preoperative preparation of 
patients with liver damage would be one 
convenient way, amino acids as used by 
Robert Elman another. Vitamins, especially 
vitamin ¢, are indicated, first by injection, 
but as soon as possible included in the oral 
liquids. 

This discussion is in no way directed 
against the use of plasma or saline and 
glucose intravenously in the treatment of 
burns. It is directed against the complete 
reliance upon them to the neglect of a sim- 
ple, ready and effective means of therapy. 

Masor Epwarpb F. McLAuGHu in, M.c. 
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FOR THOSE IN SERVICE 


AN interesting non-commercial contribution in behalf of medical officers 
in the services of our Armed Forces is the pocket size publication called 
Medical Journal Abstracts. Prepared by the library staff of E. R. Squibb & 
Sons, it is distributed gratis to each station, camp, hospital or post in 
sufficient quantity to supply every physician located therein with a copy. 
A thin, bible paper edition is prepared for distribution overseas. 

Medical officers wherever located will find this publication of much 
value in keeping abreast of advances in clinical medicine. 


“ 
é 
) 


Articles 


SURGICAL OPERATIONS WITH THE NAVY MEDICAL 
CORPS IN THE SOUTH PACIFIC* 


Lieut. Compr. W. M. JounsTon, M.c.-v(s) U.S.N.R. 
SEATTLE, WASHINGTON 


UTSIDE of routine surgical care that 
() any large group of young men re- 

quire, warfare brings the surgical 
treatment of our armed forces under 
two main headings: (1) the treatment of 
burns, and (2) the treatment of combat 
wounds. 

What may not be known by the average 
layman, is that the U. S. Marine Corps is 
under the Medical supervision of the U. S. 
Navy. Therefore, all Marine casualties are 
the responsibility of the Navy Medical 
Corps as well as the casualties of the Navy 
Department itself. 

As a Navy Medical Officer, I had the 
fortunate, or unfortunate, experience to be 
attached to duty in the South Pacific in the 
summer and autumn of 1942 and was 
present in our first offensive against the 
enemy in that region, or in fact, our first 
offensive in this war in any region. It 
so happened that I was fairly severely 
wounded in action against that enemy. 
Before that circumstance, I had an oppor- 
tunity to care for and observe some of our 
casualties, and afterward to be under care 
myself in our own base hospital and eventu- 
ally as a patient in the same Naval Hospital 
in the United States, where I had previ- 
ously been on duty before going to sea. 
Under the care of this same Medical Corps 
of which I am proud to be a member, I 
made an excellent recovery and returned to 
active duty in February, 1943. 

It is a rare opportunity and education as 


a surgeon to have the privilege of attending 
battle casualties for a time and then to be 
under care personally as one of these 
casualties by your fellow officers. You 
observe and experience all these things 
from both points of view and it is far 
more enlightening than reading a dozen 
volumes about it. 

My report will be from the rather broad 
experience of action on lJand, action at sea, 
including a night alone in a life jacket while 
wounded, as a member of the surgical staff 
and a patient in an advanced Naval Base 
Hospital, as a patient on a hospital ship, 
and finally as a patient and member of the 
staff of several Naval Hospitals in the 
United States. 

Reserve Medical Officers in our first year 
of foreign duty were almost exclusively the 
group of specialists who had been members 
of the Medical Specialists Units which had 
been organized by the Navy throughout 
the United States for several years. Due to 
the ability of these highly trained men and 
their modern and efficient methods, to the 
use of the sulfa drugs, to the abolition of 
worn-out methods, to the fact of prompt 
attention and careful follow-up, both the 
mortality and morbidity of the battle 
casualties have been kept far below that of 
any other war of all history and below that 
which we ever dreamed possible. The 
American people can be sure that their sons 
will have the best medical and surgical care 
that is known in the world today. 


* The opinions and views set forth in this article are those of the author, and are not necessarily to be considered 
as reflecting the policies of the Navy Department. 
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Most of the wounds occurred in young, 
healthy males and the advantage of that 
kind of material is well known to any 
Medical Officer of any experience. In our 
opinion, one of the mistakes of the Navy 
Department after Pearl Harbor, was lower- 
ing the restrictions and physical require- 
ments for enlistment. This was not done at 
the request of the Medical Department as 
any Medical Officer of experience knew 
that would be a mistake. The Medical De- 
partment has been busy surveying these 
men out of the service ever since and will 
continue to do so, at considerable expense 
to the taxpayers: Unfortunately, one-half 
of the casualties which returned to the 
States on the transport with me were not 
battle casualties, but men who in the lan- 
guage of the service, could not “take it.” 
From my observations, I must say that I do 
not think the physical requirements or 
mental qualities of candidates for the Navy 
should be lowered in any manner. There is 
no advantage of any kind to be gained 
thereby, and there are countless disadvan- 
tages. We have to remember the drastic 
action rule of warfare, namely, that a dead 
man gives much less trouble than an 
incapacitated one. 


I. THE TREATMENT OF BURNS 


The subject of burn treatment is of 
considerable importance in naval warfare, 
especially in casualties aboard ship. It hap- 
pened that we had an opportunity to 
observe many of the casualties from the 
aeroplane carrier Wasp after she had been 
sunk by a submarine. It happened that 
most of the casualties aboard her were 
burns, resulting from explosion of gasoline 
on her decks. 

There have been numerous publications 
in the surgical journals in the last few years 
on the treatment of burns—most of these 
authors stressing external applications of 
first one product and then the other. Often 
in combat in various surroundings you may 
not have the opportunity to use what Is 
desirable but what you have. In my opin- 
ion, in case of severe burns, it is not so 


much what you use externally that counts 
but perhaps what you use internally. Your 
job as a physician is to keep the patient 
alive, especially during the first twenty- 
four hours. Again our achor sheet is plasma. 
Do not be afraid to use too much, but be 
certain that you use enough. 

I will briefly outline the treatment of 
burns that we suggest in the Navy, but 
bear in mind that all these ideal treatments 
may not be available for several hours 
under actual combat conditions. 

When the burn first happens, the first aid 
treatment should keep the four cardinal 
principles in mind: (1) To keep the burned 
area from further contamination; treat it as 
an open wound; (2) to prevent and combat 
shock at once, by plasma transfusion as 
soon as possible; (3) to control pain, which 
also combats shock; and (4) to minimize 
fluid loss. 

You should then administer 4 gr. of 
sulfadiazine by mouth which should be in 
the first aid pouch. Get the morphine to the 
patients promptly. If the burn is extensive, 
give them 14 gr. of morphine. Administer 
the “booster” dose of 14 cc. of tetanus 
toxoid. 

Remove rings from fingers; apply boric 

acid ointment over the burned surface, if 
available, otherwise use vaseline. Lay two 
layers of fine mesh gauze over the ointment, 
place the first aid dressing gauze over this, 
then apply a muslin bandage snuggly over 
all. Finally, if an extremity is burned, 
splint it. When the patient reaches the 
Base Hospital, the real treatment starts. 

To overcome shock, prompt administra- 
tion of plasma is commenced. Quantities up 
to 12 units may be required in the first 
twenty-four hours in severe cases. When 
the patient is in critical condition, the first 
plasma should be given rapidly, the first 
500 cc. in five minutes. 

For treating the burn itself, the Medical 
Officer and all his assistants should be 
masked, and the burned area treated as an 
open wound. The first aid dressings are 
removed and the burned area cleansed. If 
covered with oil, it is removed by a deter- 
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gent, supplied by Naval Medical Supply 
Depot; in an emergency, sterile lard or 
mineral oil may be used. Afterward, 
the area and the surrounding skin are 
cleansed carefully with white soap, brushes 
are not used, yet the area is carefully 
cleansed with the soap. 

Gowns are then changed and careful 
débridement carried out. All blisters and 
loose shreds of skin or tissue are removed 
with sterile instruments. Deeper tissue that 
may appear to be damaged should not be 
deébrided at once, as it may be done secon- 
darily in a few days if necessary. Remember 
at all times to treat the burn with the same 
respect as you would an open wound. 

After cleansing and débriding the area, it 
is dressed by applying a fine mesh sterile 
gauze impregnated with boric acid oint- 
ment or vaseline. A smooth thick layer of 
sterile gauze is applied over this and these 
dressings are held in place by a smooth, 
evenly applied bandage. Firm pressure is 
important as it prevents serum loss. 
Finally, if an extremity is involved, a splint 
is applied. Unless complications develop 
this dressing is not disturbed for about ten 
days; then you will find that all first and 
second degree burns will be largely healed. 
Areas of whole skin thickness loss, that is, 
third degree burns, should be prepared for 
grafting by excision of all dead tissue and 
further preparation if suppuration is pres- 
ent, but skin grafting should be done at the 
earliest possible moment when there is a 
full thickness skin loss. 

During this time, do not forget the four 
cardinal principles: (1) control of pain (2) 
replacement of fluid loss, by plasma at first, 
later with glucose and whole blood as 
anemia develops (3) the prevention and 
combatting of shock as promptly as possi- 
ble, and (4) the treatment of all burns as 
open wounds. 


II. COMBAT WOUNDS 


As we stated, outside of routine surgical 
conditions and burns, all surgical care dur- 
ing warfare is either due to or the com- 


plications of wounds of various types re- 
ceived in combat. In discussion of these 
wounds I do not desire to take them up 
section by section, but merely to state a 
few observations made from treating these 
cases and from the personal experience of 
receiving a few of these wounds myself. 
This latter you possibly will not read about 
in text books. 

Two forces are at play if a missile is 
lodged in the organism, namely, the energy 
of the missile and secondly the resistance of 
the body. The energy of a missile equals 
half its mass times the square of its 
velocity. Thus we see that the velocity is of 
much greater importance than the mass. 
For example, the initial velocity of hand 
grenade splinters may be as high as 2,000 
meters per second and splinters weighing 
only 1 Gm. have force enough at this speed 
to fracture a femur. The less the velocity, 
the more likely that a missile will remain 
in the body. Air resistance and gravitation, 
especially if a missile is directed upward 
as in mountainous territory or in airplanes 
has its effects, as the velocity is reduced. 
According to this mathematical calcula- 
tion, the greater the mass of a missile, the 
greater is its penetrating power provided 
the velocity remains the same. For this 
reason someone has said large missiles are 
less likely to remain in the body than small 
ones. True, but unfortunately the human 
body is a poor resistance against the missile 
of modern warfare. I have seen eight-inch 
shells go through a destroyer like through a 
parchment box. I have seen them cut off 
coconut trees like toothpicks. I saw three 
bombs from planes four miles high, hit a 
destroyer simultaneously and sink it in 
exactly two minutes. Naturally, when this 
type of missile hits a human body there 
just is no body. So that the wounded we 
treat are the survivors or the ones who 
were struck by comparatively small mis- 
siles, shrapnel and other fragments and 
rifle bullets. Hence they take various and 
divers courses when they strike the human 
body, both due to their direction and 
velocity and to the resistance of that part 
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of the human body they strike, such as 
bone. 

Also the part of the body these strike 
makes a great deal of difference in the pain 
and reaction of the man in combat. I 
remember that I received several shrapnel 
wounds that were flesh wounds and al- 
though they made quite large openings, I 
did not feel any of them when they were 
made. Yet, when hit in the water over the 
lumbar area with a large piece of spent 
shell which did not break the skin, it 
seemed as though someone had broken my 
back. 

I remember treating a marine who had 
been struck in the head of the right 
humerus by a rifle bullet which knocked 
him down and turned him completely over. 
He said he thought someone had hit him in 
the shoulder with a baseball bat. 

At the Base Hospital, missile or foreign 
bodies are removed if they are immediately 
accessible, if they are the cause of an infec- 
tion, if they intrude upon or endanger any 
important structure as a nerve or large 
blood vessel, or if they are in a joint. Other- 
wise they are not disturbed. In locating 
these foreign bodies, x-rays taken in the 
anteroposterior position are a great aid and 
at times operating directly under the 
fluroscope may be necessary and also may 
save much time and blind searching. 

Wounds received in action showed an 
interesting contrast in regard to infection 
between those patients who were in the 
water after they had been wounded and 
those who were on the land. Those that 
were in the salt water for several hours had 
much less infection and healed cleaner than 
those secured on land. 

Personally, I had nine separate wounds 
and spent eight hours in a life jacket in the 
salt water at Guadalcanal, which is very 
warm in this tropical area. We did not have 
a sign of infection in any wound and I[ saw 
this happen in dozens of cases and in 
wounds much more severe than mine. This 
fact gives us the idea which we carried out, 
that there is nothing of more value to clean 
a combat wound than warm saline. 
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Wounds, except for wounds of the 
abdomen and perhaps wounds of the face 
and lips, are better treated without sutur- 
ing. The best suture material is alloy-steel 
wire, using the very fine sutures on the 
face. Even in the case of abdominal wounds 
with colon perforations we do not believe 
that the skin and subcutaneous areas 
should be sutured. 

We believe that with the correct and 
prompt use of the sulfonamides, débride- 
ment which was advised so strongly in 
the latter part of World War 1 and is 
still advised in many of our recent publi- 
cations, can largely be dispensed with, 
except in definitely destroyed tissue. Other- 
wise its use, we believe, is destructive and 
harmful. 

Many of the wounds that are treated 
conservatively can have a secondary clo- 
sure later, while a case of radial débride- 
ment often will require many weeks of 
plastic surgery and skin grafts, to say noth- 
ing of the possible injury to important 
blood vessels and nerves. 

In case the wound caused a compound 
fracture of the extremity, good results were 
obtained by treating the wound with 
sulfathiazole or sulfanilamide, leaving the 
wound open. Those that were closed became 
infected and had to be opened later, and 
immobilized then in plaster for safe trans- 
portation. The only disadvantage in this 
type of treatment was the lack of traction 
in cases in which it was indicated. But 
when these cases reached the Base Hospi- 
tal, they responded well to traction by the 
Stader splint or other methods of the 
Orthopedic Medical Officers and the end 
results as a whole were excellent. 

At the first dressing on the battle front 
as in sea battle, the wounds are simply 
cleaned with warm saline solution and on 
the outside with white soap and then are 
sprayed with sulfathiazole; or the wound 
has one of the sulfa drugs in the powdered 
form introduced directly into the wound 
and a snug dressing applied before his 
transfer to a Base Hospital or a hospital 
ship. Naturally, hemorrhage is checked, 
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and morphine is still the great dependable 
drug in combat wounds. 

In case of shock in the wounded, we do 
not forget the life saving plasma intrave- 
nously or blood transfusion when hemor- 
rhage Is present as it often is in these 
wounds. In severe wounds the old treat- 
ment of morphine, heat and fluid, has been 
changed to morphine, sulfonamides, plasma 
and whole blood. The “booster dose” of 
tetanus antitoxin is administered, as is 
also the prophylactic dose of gas bacillus 
antitoxin if the Medical Officer thinks it is 
indicated. 

A word about gas bacillus infection and 
gas gangrene. We find with our modern 
methods of treatment the evidence of gas 
bacillus infection is markedly lowered when 
compared with that of World War 1. When 
it does occur, we find that the conservative 
treatment of exposing the infected muscles, 
the use of sterile zinc peroxide, and the use 
of gas gangrene antiserum will largely 
replace the old method of radial amputa- 
tion in these cases. 

Immobilization that proved to be of such 
benefit in the latter part of World War |, is 
still carried out in all severe wounds of the 
extremity. It prepares the patient for 
transportation and saves many lives. 
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During the offensive last summer, the 
severely wounded, after these other treat- 
ments, were placed in casts or splints and 
taken by areoplane to the next available 
hospital with a very low mortality. And in 
our opinion, the areoplane will be the 
ambulance of the future and in the present 
war in the Pacific. It can easily transport 
the severely wounded for hundreds of 
miles in a few hours to a comparatively 
safe hospital, and deliver the patient with 
a minimum of added trauma. When these 
wounded are landed at the Base Hospital, 
they are treated as the individual case 
indicates. The officers and corpsmen are 
schooled in all the complications, especially 
that of secondary hemorrhage and should 
always be on the lookout for it and ready to 
handle it promptly. 

Lastly, I repeat, in whatever part of the 
combat you are called upon to serve, do not 
forget our great aids in case of combat 
wounds, namely, morphine, sulfonamides, 
plasma and immobilization. If the question 
of radial or conservative measures should 
arise in treating any combat injury, except 
wounds of the abdomen, use the latter and 
I am sure your results will continue to be 
brilliant and gratifying. 
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INTRA-ABDOMINAL INJURIES* 


CostaBILE D1 LorENzO, M.D., 
Assistant Surgeon, Harlem Hospital 


Mitton RotHMAN, M.D. 
Research Fellow in Surgery, Harlem Hospital 


AND 


CLARENCE HowLey, M.D. 
Director of Surgery, Harlem Hospital 


NEW YORK, 


HIS communication is concerned with 
the study of 115 patients with intra- 
abdominal injury treated at Harlem 
Hospital from January 1, 1938, to Decem- 
ber 31, 1941. All cases of stab wound, gun- 
shot wound and nonpenetrating injury of 
the abdomen, with injury to intra-abdomi- 
nal viscera or vascular structures, treated 
during the period of this report, are 
included in this study. Those cases of 
penetrating wounds of the abdomen with- 
out injury to intra-abdominal structures, as 
well as those cases of nonpenetrating 
injuries that were not explored, are ex- 
cluded from this report. 

This study of 115 cases includes seventy- 
nine with penetrating stab wounds of the 
abdomen, sixteen with gunshot wounds and 
twenty-nine with nonpenetrating intra- 
abdominal injuries. Of the 79 patients with 
stab wounds treated, sixty-six were males 
and thirteen females, a proportion of 5 to I. 
All were colored, a fact which is not surpris- 
ing since go per cent of the patients at 
Harlem Hospital are colored. The wounds 
were inflicted by ice picks in two cases, 
scissors in one case, and by a fall over a 
glass top table in another case. In the 
remaining cases the injuries were produced 
by knives, often of the switch blade variety. 
The gunshot wounds were most frequently 
inflicted by pistols of .32 or .38 caliber. 
Accurate details of the distance between 
the firearm and the patient, as well as the 
relative positions of the victim and the 
assailant, and consequently of the direction 
of the bullet, were not available owing to 
the confusion existing at the time of in- 
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jury. The nonpenetrating injuries were 
caused by automobiles in ten cases; in four 
they resulted from falls, in three from 
blows or kicks, in two they were produced 
from sleigh ride injuries, and in one case the 
cause could not be determined. 

In all the cases with penetrating stab 
wounds of the abdomen, no patient had 
more than one penetration into the peri- 
toneal cavity. Figure 1 reveals the location 
of these wounds. A large preponderance in 
the number of wounds will be noted in the 
upper third and left half of the abdomen. 
This is probably due to the fact that the 
blows were struck by right handed assail- 
ants in the majority of instances, and 
would naturally fall on the left side of the 
victim’s body. 

In the gunshot injuries, there were six- 
teen wounds of entry and ten wounds of 
exit. In all cases there was only one wound 
of entry. Figure 2 shows the approximate 
paths of the bullets obtained by connecting 
the wound of entry with the wound of exit. 
Where no wound of exit was present, the 
path of the bullet was obtained by studying 
the position of the bullet as noted at opera- 
tion or on roentgenograms, in relation to 
the wound of entry. 

In the nonpenetrating injuries, the in- 
jured viscera were either the solid organs or 
hollow visccra close to their points of 
fixation. 

The average period that elapsed from the 
time of injury to the time of admission to 
the hospital was seventy minutes for the 
entire group. The time was essentially the 
same for the group that died and the group 


* From the Surgical Department at Harlem Hospital. 
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that survived. The period between the time 
of admission and the time of operation was 
180 minutes. This interval was necessarily 


Fic. 1. Location of stab wounds. 


variable depending in many instances on 
the period required for the observation of 
the patient, for the preparation of the 
patient for operation and for the treatment 
of shock. These figures do not include four 
cases in which patients refused operation 
for twelve to eighteen hours. The average 
time elapsing before operation for the group 
that survived was 160 minutes and for the 
group that died was 190 minutes. Practi- 
cally all patients were brought to the hospi- 
tal by ambulance; a few were brought in by 
taxicabs. 


TABLE 
PATHOLOGY OF STAB WOUNDS 
Combined Pure 
Injuries Injuries 
Organ 
Per Per 
Cent Cent 
29 | 36 | 22| 27 
23} 28 
Vascular injuries............ 19 | 24 I 
Small intestine.............. 15 18 5 6 
Large intestine.............. 12| 15 
I I 
I 
Pneumothorax.............. 
Associated spillage.......... 53 | 67 
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The most frequent finding in penetrating 


stab wounds of the abdomen is injury to the 
liver. This was found in twenty-nine, or 36 


Fic. 2. Approximate path of bullets. 
p... signifies the bullets that 
exited posteriorly; B shows the 
location of bullets found in the 
abdomen. 


per cent of the stab wounds. (Table 1.) In 
twenty-two of these the laceration of the 
liver was the only intra-abdominal injury 
present. 

Eviscerations occurred in 28 per cent of 
the cases. Next in frequency were the 
vascular injuries which include injuries to 
the greater and lesser omentum, major 
blood vessels and retroperitoneal hema- 
toma. Injuries to the stomach, small intes- 
tine, and large intestine followed in the 
order named. Intraperitoneal spillage of 
blood, gastrointestinal content, bile or 
urine occurred in fifty-three or 67 per cent 
of the cases. There was an associated 
pneumothorax in eleven cases, these cases 
representing combined intrathoracic and 
intra-abdominal injury. 

In gunshot wounds of the abdomen the 
most frequent injury found was to the small 
intestine. (Table 11.) Injuries to the large 
intestine, vascular structures, liver and 
stomach followed in the order named. 
Multiple injuries were present in thirteen 
out of fifteen cases. In one case the injuries 
could not be ascertained as the patient died 
before he could be operated upon. Pneumo- 
thorax was found in three cases, denoting 
combined intrathoracic and intra-abdomi- 
nal injury. An intraperitoneal spillage of 
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blood occurred in nine or 60 per cent of the 
cases. 


TABLE II 
GUNSHOT INJURIES 
Organ No. | Per Cent 
9 56 
Eviscerated omentum............. I 19 
3 
Spillage of blood.................. 9 60 


In twenty cases of nonpenetrating intra- 
abdominal injury, the spleen was involved 
in nine, the small intestine in six, the liver 
in four, and the urinary bladder in one. A 
gross intraperitoneal spillage of blood was 
present in thirteen or 65 per cent of the 
cases. In one case there was a complicating 
pneumothorax. 

Intra-abdominal injury results in injury 
to the hollow viscera, solid organs and 
vascular structures. This in turn may 
result in the intraperitoneal spillage of 
blood, gastrointestinal contents, bile or 
urine. This spillage into the peritoneal 
cavity may give rise to the signs and 
symptoms encountered in intra-abdominal 
injury. However, perforation of the gastro- 
intestinal tract without gross spillage may 
also be associated with signs and symptoms 
pointing to the abdomen. Vomiting, ab- 
dominal pain, tenderness, rigidity, rebound 
tenderness, distention, and traumatic evis- 
ceration may be present with or without 
the symptoms and signs of an associated 
shock. In passing it may be mentioned that 
evisceration at the time of injury is a 
pathognomonic sign of a penetrating injury 
of the abdomen. The local signs of intra- 
abdominal injury may be masked when the 
patient is in shock or under the influence of 
alcohol. 

Whenever gross intraperitoneal spill was 
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present, abdominal signs and symptoms 
were almost invariably present. In only 
four of the cases with stab wounds of the 
abdomen out of the fifty-three cases with 
intraperitoneal spillage were abdominal 
signs and symptoms lacking. (Table 111.) 
Two of these patients were in shock on 
admission. Of the remaining two patients 
TABLE III 


RELATION OF SYMPTOMS AND SIGNS TO GROSS INTRA- 
PERITONEAL SPILL 


As- 
Pathology Total |°¥™P"| cera- | Y™P 
toms | |. tom- | atic 
tions 
atic | with 
shock 
Blood spillage....| 46 37 7 2 I 
Gastric spillage..| 6 5 o I I 
Bile spillage. .... I I o 


without signs or symptoms, one had lacera- 
tion of the liver, and the other a wound of 
the gallbladder. 

There were forty-four patients with per- 
foration of the gastrointestinal tract due to 
stab wounds. Fifteen had perforations of 
the stomach, fifteen of the small intestine, 
and fourteen of the large intestine. (Table 


TABLE Iv 

As- 
Symp- Evis- 

Perforations | Total |?Y™P"| cera- | Y™P 
toms . tom- atic 

tions 

atic | with 
Shock 

Stomach:........ 15 14 o I I 
Small intestine...| 15 13 2 
Large intestine...} 14 9 2 3 I 


iv.) All had symptoms and signs pointing 
to the abdomen except one case with a 
perforation of the stomach, and three cases 
with perforations of the colon. Two of these 
patients, one with a perforation of the 
stomach, and one with a perforation of the 
colon entered the hospital in shock. In 
summary, of the seventy-nine patients 
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with stab wounds treated, all had either 
gross intra-abdominal spillage, or perfora- 
tion of the gastrointestinal tract. Only 
eight of these patients had no symptoms or 
signs pointing to the abdomen, and four of 
these were in shock on admission. 


are to be considered of value only if posi- 
tive. Roentgenograms are of value in 
locating bullets, and also in evaluating 
associated injuries of the chest, resulting in 
pneumothorax and hemopneumothorax. 
In cases of suspected bladder injury, 


TABLE V 


RELATION OF PATHOLOGY TO MORTALITY 


Stab Wounds Gunshot Wounds 


Nonpenetrating 


Stab Wounds 
Combined 
Organs 
No.| Died | Pet | No. 
Cent 

23 4 17 
Vascular injury... 19 5 26 
Small intestine................. 15 7 46 
Large intestine.................| 12 I 8 
Gallbladder. ..................| 3 I 33 
Blood spillage.................. 52 18 35 
Retroperitoneal hematoma...... 5 2 40 
Without shock..........0.060%5 49 8 16 


Pure Wounds 
Per ‘ Per Per 
Died No.;| Died Died 
| at 33 | 4] 25 
I o 
% 7 5 71 
2 25 2 2 
2 40 9 7 78 5 3 60 
I II 7 5 71 
I I 
I oO 
I 
I I 9 4 66 
13 10 a7 13 6 46 
3 2 66 2 I 50 


There were sixteen gunshot wounds of 
the abdomen. One of these patients died 
before he could be operated upon. Thirteen 
of the remaining fifteen had multiple intra- 
abdominal injuries. All had signs and symp- 
toms pointing to the abdomen with the 
exception of two patients. One of these was 
in severe shock on admission. 

All of the twenty patients with non- 
penetrating intra-abdominal injury had 
signs and symptoms pointing to abdominal 
injury prior to operation, probably because 
these patients would not be operated upon 
the absence of localizing symptoms. 

Pneumoperitoneum, as demonstrated by 
x-ray, and the diagnostic aspiration of 
blood on puncture of the abdomen are 
valuable corroborative evidence of intra- 
abdominal injury when present; but these 
are so often absent in the presence of real 
intra-abdominal injury that both measures 


catheterization of the bladder and the 
injection of a radio-opaque substance may 
be used to delineate the contour of the 
bladder. 

Twenty of the seventy-nine patients 
with penetrating stab wounds of the 
abdomen treated, twelve of the sixteen 
gunshot wounds, and nine of the twenty 
nonpenetrating intra-abdominal injuries 
died, giving a mortality rate of 25, 75 and 
45 per cent, respectively, for the three 
groups. 

It is interesting to study the relationship 
between the organ injured and the mortal- 
ity rate. (Table v.) The mortality rate in 
stab wounds for cases in which only one 
organ was injured is compared with the 
mortality rate in those cases in which the 
organ injured was associated with other 
intra-abdominal injuries. In general, the 
mortality rates for the pure and combined 
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injuries ran essentially parallel. The stom- 
ach and small intestine injuries in both 
groups had higher mortality rates than 
injuries of the large intestine, a fact which 
is rather startling. The mortality rate for 
injuries of the liver was about 30 per cent 
in both groups. The traumatic eviscerations 
revealed the relatively low mortality rate 
of 17 per cent. Forty per cent of the pa- 
tients who entered the hospital in shock 
died as compared to a mortality of only 16 
per cent for those admitted without shock. 
It is interesting to note that the average 
intraperitoneal spillage of blood was 600 cc. 
in the patients who died and 350 cc. in the 
surviving group. 

In gunshot wounds of the abdomen, the 
mortality rate was so high, and the pres- 
ence of multiple injuries so numerous, that 
no worthwhile deductions bearing on the 
prognosis from a statistical study of the 
injuries to the different organs could be 
reached. 

In the nonpenetrating intra-abdominal 
injuries, injuries of the spleen showed a 
mortality rate of 66 per cent, the small 
intestine 60 per cent, and the liver 25 
per cent. 

The average stay in the hospital for the 
group that survived was 19.2 days; and for 
the group that died was 4 days. The aver- 
age hospital stay was 18.9 days for the 
patients with stab wounds who survived, 
18 days for the surviving gunshot wounds, 
and 24 days for the surviving nonpenetrat- 
ing injuries. 

All the patients with intra-abdominal in- 
juries were given morphine on admission to 
the hospital. The patients with penetrating 
stab wounds also received 1,500 units of 
tetanus antitoxin, and those with gunshot 
wounds 3,000 units. If the patient was 
unable to void, he was catheterized 1 
order to evaluate injury to the urinary 
passages, and to assure an empty bladder 
at operation. The pulse, blood pressure, and 
respirations were noted every hour to 
detect the onset of shock, concealed hemor- 
rhage, or tension pneumothorax. The blood 
was routinely typed. If the patient was in 
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shock on admission, he was placed in 
Trendelenburg position, and administered 
hot blankets and hot water bottles, and an 
infusion of 5 per cent glucose in normal 
saline was started. In the cases admitted in 
1941, cortate was also injected. If blood was 
available and the patient’s condition war- 
ranted it, he was given a transfusion. The 
patient was then prepared for operation. 
All patients with intra-abdominal injuries 
are operated upon as soon as they can be 
put in condition for operation, and at the 
earliest possible moment. 

The delay in the operation enforced by 
the adequate preoperative treatment of 
shock, need not, if not unduly prolonged, 
materially increase the risk of infection 
now that the intraperitoneal use of sulfon- 
amides is quite generally practiced. There 
were nine patients who were operated upon 
five or more hours after admission because 
of their refusal to consent to operation. 
Three died and six recovered, a mortality 
rate of 3314 per cent which is not in excess 
of the prevailing mortality rate, since one 
of these three patients operated upon 
twelve hours after admission for a perfora- 
tion of the jejunum died of peritonitis. The 
other two died of shock and hemorrhage. 

If the patient showed signs of respiratory 
distress, a pneumothorax reading was 
taken, and underwater drainage instituted 
if necessary. In cases of associated chest 
and abdominal injuries, the underwater 
drainage set-up was always kept ready for 
instant use in case dyspnea developed. 

Open cone ether was used as the anes- 
thetic of choice in the majority of the 115 
cases with gas, oxygen, and ether next in 
order of frequency. Spinal anesthesia was 
used in only four cases, since the frequent 
presence of shock and intra-abdominal 
hemorrhage constituted a decided contra- 
indication to its use. Furthermore it has the 
tendency to increase intestinal peristalsis 
and would, therefore, have the tendency to 
increase the gastrointestinal tract. Local 
I per cent novocaine anesthesia was used in 
three cases, in which there was a complicat- 
ing pulmonary tuberculosis. 
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: in all cases of penetrating intra-abdomi- 
nal imjury it is desirable to visualize the 
; zone of injury. This is relatively easy in 
the stab wounds, and more difficult in the 
gunshot wounds. In the latter, the bullet 
must be located by roentgenograms and its 
location studied in relation to the wound of 
entry. The wound of entry may be distin- 
guished from the wound of exit by the fact 
that it is smaller and is associated with an 
area of abrasion and contusion. The wound 
of exit is keyhole in shape and larger in size. 
A bullet which has penetrated any part of 
the peritoneal cavity in any direction will 
almost certainly pierce the gastrointestinal 
tract. The only exception is that of an 
anterioposterior bullet path across the top 
of the right subdiaphragmatic space. 

A crushing or blunt force may injure the 
intra-abdominal viscera without leaving 
any marks in the abdominal wall. 

The incision used is the one which most 
adequately exposes the zone of injury. If 
there is only one abdominal wound, the 
incision should either include or be placed 
near this wound. The incision is carried 
down to the peritoneum, which is entered in 
all gunshot wounds, and in all nonpenetrat- 
ing injuries. In stab wounds, if penetration 
of the peritoneum is not readily found, peel 
: away the peritoneum and look for the 
is perforation in the peritoneum or for signs 
of intraperitoneal hemorrhage. If no signs 
of penetration are found, the abdominal 
wall is closed and a Penrose drain inserted 
down to the peritoneum. If an opening in 
the peritoneum is noted, the peritoneal 
cavity is opened and a thorough explora- 
tion carried out. In the above series, a 
3 paracostal incision was used seven times, a 
2 transverse incision once, and in another 
case the abdomen was explored through the 
enlarged abdominal wound. The incision 
used in the remaining cases was a rectus 
muscle splitting incision placed over the 
zone of injury. The incisions must be ade- 
quate so as to favor wide exposure and 
thorough and rapid exploration. 

Once the abdomen is opened, the aim of 
the surgeon must be to stop hemorrhage, 
and to stop any further spillage from rup- 
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ture or penetration of a hollow viscus. If 
hemorrhage is a feature of the operative 
findings, the blood should be suctioned off, 
and lap pads should be used freely to soak 
it up, so as to visualize the source of bleed- 
ing. The blood tends to accumulate in the 
lumbar gutters, from which it gravitates to 
the pelvis. The pelvis must be aspirated dry, 
otherwise the blood tends to well up into 
the lumbar gutters and obscure the source 
of the bleeding. If the bleeding point is 
not immediately apparent, proceed system- 
atically to the examination of all the solid 
organs that could possibly come within the 
zone of injury. Palpation may be sufficient, 
but it is better to visualize the organ if 
possible. The search for the bleeding point 
may then be continued by the systematic 
examination of the gastrointestinal tract 
from beginning to end, also noting any 
existing perforation of the bowel in the 
meanwhile. Any bleeding noted in the 
omentum, mesentery, or major blood 
vessels must be controlled. If any portion 
of the intestine is separated from its blood 
supply, it must be resected. Where hemor- 
rhage is not a feature of the operative find- 
ings, a search must nevertheless be made 
for perforations of the gastrointestinal 
tract from beginning to end. A hint as to 
the organ injured is often found as soon as 
the abdomen is opened. A fecal odor, or the 
actual presence of feces will direct attention 
to the large intestine or rectum; bile will 
direct attention to the gallbladder or to the 
upper gastrointestinal tract, thin serous 
fluid to perforations of the stomach and 
small intestine, and urine to the bladder. 
The abdomen is usually closed in layers; 
in only two of our cases was closure ef- 
fected by through-and-through sutures. 
The wounds in the peritoneum are usually 
closed from within the abdomen, and a 
Penrose drain or a wick of gauze placed in 
the wound of entry or exit. 
Intraperitoneal drains were used in sixty 
or more than half of our cases. They were 
used whenever the peritoneum had been 
badly contaminated by gastrointestinal 
spill, or when oozing from injury to the 
solid organs, or from vascular injury might 
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be expected to continue postoperatively. Of 
the sixty drained, thirty-five were drained 
because of spillage from perforations of the 
gastrointestinal tract, twenty were drained 
because of the possibility of continued ooz- 
ing from injury to solid organs or from 
vascular injuries; and five were drained 
because of contamination of the peritoneal 
cavity from traumatic evisceration of 
intestine and omentum. The tendency 
lately has been to drain less and less and to 
rely on a painstaking toilet of the peri- 
toneum, meticulous hemostasis and the 
intraperitoneal use of sulfonamides. Ten to 
12 Gm. of sulfanilamide or sulfathiazole 
were used in our cases. 

It may now be worth while to con- 
sider special points in the treatment of 
each organ. There were twenty-nine stab 
wounds, three gunshot wounds and four 
nonpenetrating injuries of the liver, in all 
thirty-six wounds of the liver, with a 

mortality of 27, 33, and 25 per cent for each 
group, respectively, and of 27 per cent for 
the group as a whole. (Table v.) Twenty of 
these injured livers were treated by suture 
with a mortality of 20 per cent, and sixteen 
were treated by packing with a mortality of 
37 per cent. The greater mortality for the 
group treated by packing may be due to 
the fact that this treatment was reserved 
for the more severe injuries of the liver. 
There were in all ten deaths in patients 
with injury of the liver; four died from 
shock, four from pneumonia, one from 
peritonitis, and one from liver death. 

There were eleven lacerations of the 
spleen from all causes. All were treated by 
splenectomy, six recovered, and five died, 
giving a mortality rate of 45 per cent for 
the group. All of the five that died, did so 
from shock and hemorrhage. Two died on 
the operating table, one of these dying from 
a rupture of the diaphragm incident to the 
removal of the spleen. 

There were two lacerations of the kidney 
in the series, one a patient with a gunshot 
wound treated by gauze tamponade who 
died from peritonitis; and the other a 
patient with a stab wound of the kidney 
and pancreas who recovered. The kidney 
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was sutured, and the pancreas drained in 
this case. In injuries of the kidney, the 
peritoneum overlying the kidney must be 
sutured, if penetrated, to prevent leakage 
of urine into the peritoneal cavity. If the 
kidney wound is packed, the gauze packing 
may be brought out through a lumbar 
wound made by the surgeon, or through a 
convenient wound of entry or of exit. 
Nephrectomy is only indicated in extensive 
damage to the hilum of the kidney or with 
uncontrollable hemorrhage. 

The group of vascular injuries included 
bleeding from the lesser, and greater omen- 
tum, mesentery, major blood vessels, and 
retroperitoneal hematoma. There were nine- 
teen cases in which the vascular injury was 
due to stab wound with five deaths, and 
seven cases in which the injury was due to 
gunshot with five deaths, giving a mortality 
of 26 and 71 per cent for the two groups, re- 
spectively. Of the ten patients who died, five 
died from shock, four from peritonitis, 
and one from pneumonia. In this group of 
vascular injuries were ten cases of retroperi- 
toneal hematoma, with five deaths, a mor- 
tality of 50 per cent for the group. Of the 
five who died, four died from shock, and 
one from peritonitis. It may be noted in 
passing that it is unwise to explore these 
retroperitoneal hematomas unless they 
expand rapidly in size, as to do so may 
release the tamponade and result in violent 
and uncontrollable hemorrhage with quick 
exitus of the patient. 

There were four gallbladder injuries with 
two deaths. Both of the patients who died 
had multiple injuries of the liver, stomach 
and small intestine, and death was in all 
probability due to the associated injuries 
rather than to the gallbladder injury. Of 
the two patients with gallbladder injuries 
who recovered, one had a nonpenetrating 
wound of the serosa which was sutured, and 
in the other case the gallbladder was 
drained through the stab wound. The 
patients who died were similarly treated. 
Extensive injuries of the gallbladder may 
be treated by cholecystectomy. 

There were fifteen stab wounds of the 
stomach, eight of which were pure injuries 
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with a mortality rate for the two groups of 
33 and 25 per cent, respectively. There 
were also two patients with gunshot in- 
juries of the stomach who died. The 
wounds were all sutured and covered with 
omentum when possible. The posterior wall 
of the stomach must always be examined 
when a wound of the anterior wall of the 
stomach is found. This may be done 
through an enlargement of the wound on 
the anterior wall of the stomach, or by 
opening the lesser sac through the gastro- 
colic, or gastrohepatic omentum, or through 
the transverse mesocolon. There were seven 
deaths in the group; five died from 
shock, one from pneumonia and one from 
peritonitis. 

There were fifteen stab wounds of the 
small intestine, five of which were pure 
injuries. The mortality rates for the two 
groups were 46 and 40 per cent respec- 
tively. There were also g gunshot intestinal 
Injuries with seven deaths; and five non- 
penetrating ruptures of the intestine with 
three deaths. Of the seven deaths from stab 
wounds, two were from shock, two from 
pneumonia and pulmonary atelectasis and 
three from peritonitis. Of the seven deaths 
from gunshot injuries four were from shock, 
two from peritonitis and one from delayed 
sepsis and peritonitis from an intestinal 
fistula. Of the three deaths from nonpene- 
trating injury to the small intestine, two 
were from peritonitis and one from shock. 
All intestinal wounds were sutured with the 
exception of those in three cases. One of 
these was a stab wound with injury to the 
mesentery necessitating resection of a por- 
tion of the illtum with side-to-side anas- 
tomosis of the intestine. This patient died. 
The other two were gunshot injuries in 
which it was found necessary to resect a 
portion of the ilium, and were also treated 
by side-to-side anastomosis of the intestine. 
One of these patients died and the other 
recovered. The two patients who died did 
so because of peritonitis. Considering the 
deaths from all types of intestinal injury it 
may be noted that of the seventeen deaths, 
nine were from peritonitis, one from sepsis 
and seven from shock. The more recent 
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general use of the sulfonamides intraperi- 
toneally may be expected to reduce the 
deaths materially from infection in this 
group. 

There were twelve stab wound injuries 
of the large intestines with one death, and 
seven gunshot injuries with five deaths 
giving a mortality rate of 8 and 71 per cent, 
respectively, for the two groups. All these 
patients were treated by suture of the 
perforation. The low mortality rate for stab 
wounds of the large intestines is rather 
startling, as is the fact that in this series, it 
is much lower than the mortality for stab 
wounds of the small intestines. In the one 
death from a stab wound of the colon in this 
group, the cause of death was pneumonia. 
Of the five deaths following gunshot 
wounds, two died from shock and three 
from peritonitis. 

There were twenty-three traumatic evis- 
cerations, eighteen of which were of the 
omentum, four of the small intestines, and 
one of the transverse colon. There were 
only four deaths in this group, a mortality 
rate of 17 per cent. Two died from pneu- 
monia and two from peritonitis. In all cases, 
the eviscerated portion of the omentum 
was resected and the eviscerated loops of 
intestine were flushed thoroughly with 
normal saline solution and returned to the 
abdomen. 

To summarize, there were forty-two 
deaths in the 115 intra-abdominal injuries 
in this series. Twenty-one were due to 
shock, eight to pneumonia, one to pneu- 
monia and pulmonary atelectasis, eleven to 
peritonitis and one to liver death. It is to be 
noted that shock and infection are the con- 
ditions to be combatted if we are to reduce 
the mortality rate materially. 

Postoperatively, the patients were given 
adequate amounts of morphine or pantopon 
for sedation. Those without perforation of 
the gastrointestinal tract were put on clear 
fluids for two or three days, then given a 
soapsuds enema, and put on a soft diet if no 
signs of sepsis or peritonitis had super- 
vened. Those who were in shock, or who 
developed shock after operation were con- 
tinued for several days on intravenous 
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fluids, usually 5 per cent glucose and 
saline, fortified with transfusions of citrated 
blood if necessary. There were forty pa- 
tients who were admitted in shock, and 
twenty-five more who developed shock 
postoperatively in the entire series of 115 
cases of intra-abdominal injury. The pa- 
tients with stab wounds of the abdomen 
who lived received slightly more, and those 
who died received slightly less than 600 cc. 
of blood at transfusion. Ten patients ad- 
mitted in shock received no blood at all, 
four getting well without transfusions and 
six dying before the blood could be pro- 
cured. The patients with gunshot wounds 
who recovered got 1,000 cc. of blood; those 
who died received about 700 cc. of blood. 
The patients with nonpenetrating intra- 
abdominal injuries who recovered received 
an average of 700 cc. of blood, and those 
who died received an average of goo cc. of 
blood. Those who died got less blood for the 
treatment of shock than the patients who 
lived, because they died before a sufficient 
amount of blood could be procured. 

We realize that the amount of blood used 
in the treatment of shock in these cases 
falls considerably short of the amount that 
we would desire to use; but the amount 
used is necessarily limited by the amount 
on hand in the blood bank. Adrenal cortical 
extract should be used in addition to the 
transfusions of whole blood and plasma. 

Patients with perforations of the gastro- 
intestinal tract were treated as potential 
cases of peritonitis. They were kept ade- 
quately sedated with morphine or panto- 
pan, and were kept on intravenous fluids 
with nothing by mouth until indicated. A 
Levine or a Miller Abbott tube was used 
postoperatively and in peritonitis cases, 
always combined with Wangensteen drain- 
age. Those patients had been treated with 
sulfonamides intravenously until the dan- 
ger of infection had passed. Vitamin c was 
given in large doses in order to promote 
wound healing. 

The patients who developed pneumonia 
had their sputa typed and were treated 
with oxygen and the sulfonamides. Pul- 
monary atelectasis was treated by the 
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inhalation of oxygen and carbon dioxide, 
frequent changes in position and broncho- 
scopy where indicated. 


CONCLUSIONS 


1. Abdominal signs and symptoms were 
present in all but ten of the 115 cases of 
intra-abdominal injury included in this 
series. 

2. Abdominal signs and symptoms in 
intra-abdominal injury may be masked by 
shock and alcoholism. Of the ten patients 
who were asymptomatic, five were in 
severe shock on admission. 

3. All patients are to be operated upon 
at the earliest possible moment, consistent 
with the adequate preparation of the pa- 
tient and the adequate treatment of shock. 

4. The importance of transfusions of 
citrated whole blood and plasma is stressed. 

5. All cases must be thoroughly explored 
through adequate incisions. 

6. The use of sulfonamides intraperi- 
toneally and intravenously is indicated in 
all cases in which the peritoneum Is con- 
taminated from within or without. 

7. All patients with gastrointestinal per- 
foration are to be treated as cases of poten- 
tial peritonitis, receiving Ochsnerization, 
blood and sulfonamides. 
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SOLITARY CYST OF THE KIDNEY* 
REPORT OF TWO CASES 


LowraIn E. McCrea, M.D. 
Associate Professor of Urology, Temple University Medical School; 
Attending Urologist, Philadelphia General Hospital 


PHILADELPHIA, PENNSYLVANIA 


OLITARY cyst of the kidney, although 
uncommon, is not as rare a clinical 
entity as is generally conceded. In a 

total of 78,518 admissions to Philadelphia 
General Hospital, between the years of 
1939 and 1941, inclusive, eight solitary 
cysts of the kidney were observed. Of these 
eight cases, five were in association with 
other renal pathological disturbances. The 
two cases to be described came under per- 
sonal observation on the Urological Service 
at Temple University Hospital. Both cases 
were diagnosed preoperatively and were 
proved at operation. 

The first recorded instance of a diagnosis 
of solitary renal cyst was that of Fabricius 
de Hilden, who died in 1634. In 1861, 
Henry Thompson reported an enormous 
sac connected with the kidney, which was 
repeatedly emptied by tapping. Since that 
time there are numerous references in the 
literature. Undoubtedly, many instances of 
solitary cyst formation are unrecorded. 
Many have been discovered at autopsy or 
during surgical procedures. 

A solitary cyst of the kidney is usually of 
large size, unilateral and unilocular. These 
cystic formations are usually observed in 
middle life, although many cases on record 
have been seen in early adult life and child- 
hood. Hepler considers . . . “The average 
age incidence of 45 years, a period when 
vascular lesions as arteriosclerosis, endar- 
teritis, aneurisms, infarcts and acquired 
lesions, such as tumor, are common.” 


CASE REPORTS 


Case 1. B. U., a female, white, age forty, 
presented a history of being well until one week 


before admission, at which time she experienced 
a sharp pain in the right upper abdominal 
quadrant, radiating toward the genitalia. The 
pain continued for about twenty-four hours. 
Following this, she had a feeling of discomfort 
over the right side. After this attack and before 
admission to the hospital, she had two other 
attacks of severe pain, which lasted only a few 
hours. Her past medical history was negative 
and her family history irrelevant. On admis- 
sion, a large mobile mass was palpable in the 
right upper quadrant. This mass moved on 
respiration. It was not painful to palpation. 
Urinalysis, on admission, showed no red cells 
and two to three leukocytes per field. Four days 
after admission, a catheterized urine specimen 
showed innumerable red blood cells. Retrograde 
pyelography revealed a left ureter and kidney 
that appeared normal. The right ureter was 
displaced anteriorly and to the left, so that it 
reached almost the midline of the abdomen. 
(Fig. 1.) The kidney calices and pelvis pre- 
sented an abnormal appearance, which sug- 
gested that the kidney had become rotated. A 
large, soft, tissue mass on the right side was 
discernible and appeared to be connected with 
the right kidney. A diagnosis of solitary cyst 
was made, which was confirmed at operation. 
At operation the cyst was evacuated and the 
sac resected from the kidney parenchyma. 
Hemorrhage was readily controlled. There was 
little compression atrophy of the kidney. 
Case 11. F. K., nineteen years of age, a 
male, white, presented a history of recurrent 
attacks of hematuria over a period of three 
years. A diagnosis of renal tumor had been 
made previous to admission. On admission, the 
urine was cloudy and the urinalysis revealed 
countless red blood cells. The blood picture was 
normal other than a leukocytosis of 16,300. 
Blood Wassermann was negative. At cystoscopy 
the bladder was negative. Indigo-carmine, 
following intravenous administration, was elim- 


* From the Department of Urology, Temple University Medical School. 
328 


ie - 
> 
smd 


New Series Vot. LX, No. 3 


inated in four minutes from both ureteric 
orifices, of good ejection and intensity. An 
X-ray examination revealed a partially calcified 


Fic. 1. Retrograde pyelogram showing the line 
of the ureter displaced toward the midline. 
The pelvis and calices present a definite 
blunted appearance. 


mass in the region of the right kidney. Retro- 
grade pyelography revealed that the large 
calcified mass was causing moderate compres- 
sion of the renal calices from their lateral 
aspects. (Fig. 2.) A diagnosis of solitary cyst 
with calcification was made. This was sub- 
stantiated at operation. Nephrectomy was 
deemed advisable due to the marked compres- 
sion of the lower pole of the kidney. (Fig. 3.) 
The diagnosis of solitary renal cyst with calcifi- 
cation was confirmed by histologic examination. 
(Fig. 4.) Subsequent examinations have re- 
vealed the presence of an increasing hyper- 
tension which, in a way, was reflected to the 
time of original admission, when the blood pres- 
sure was found to be 130/90. The urinary 
findings have subsequently been found to be 
negative. 


The etiology of solitary cyst of the 
kidney has never been established. There 
are many varied theories as to their origin. 
That such cysts are congenital in origin is 
supported by such men as Hildebrand, 
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Davis, Kampmeier and others. Lawrence 
Smith, Professor of Pathology, Temple 
University Medical School, is of the opinion 


Fic. 2. Retrograde pyelogram of the right kidney 
showing a marked elongation of the lower 
calyx and considerable blunting of the upper 
calyx. Adjacent to the kidney can be seen an 
irregular ovoid mass showing varying degrees 
of calcification. 


that solitary renal cysts are of congenital 
origin. The fact that they occur usually in 
middle life is supported by the fact that 
the few secreting glomeruli found in the 
walls of the cyst possess poor secreting 
ability. This results from the fact that 
embryologically they are not connected 
normally to the collecting renal tubules. 
The pressure of the secreted fluid within a 
thick, limiting membrane, is such to pre- 
vent rapid secretion from an otherwise 
abnormal glomeruli. It takes years before 
these cysts are of sufficient size to warrant 
attention or produce clinical symptoms. 
Caulk believed that . . . ““Those who con- 
tend that all kidney cysts are of congenital 
origin are unquestionably making a state- 
ment which is unjustifiable.”” He was also 
of the opinion that the majority of solitary 
renal cysts belong to a class of retention 
cysts, following obstruction. Hepler be- 
lieves that tubular obstruction associated 
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with anemia from interference with local 
blood supply is responsible for the forma- 
tion of these cysts. He has been able, 


Fic. 3. Specimen removed at operation, consist- 
ing of the kidney and the calcified cyst. Con- 
siderable pressure atrophy was noted in the 
lower pole of the kidney. 


experimentally, to produce a renal cyst in 
rabbits by the blocking of the renal papillae 
by fulguration with simultaneous ligation 
of the posterior branch of the renal artery. 
Clinically, he believes that analogous 
tubular obstruction and circulatory dis- 
turbances may be produced by various 
pathological conditions, such as an obliter- 
ating endarteritis with peritubular sclerosis 
and infarct from embolus or thrombosis. He 
further states . . . “It would seem more 
reasonable to suppose that they are related 
in some way to the acquired renal lesions 
which are more common in middle life.” 
Herbst and Polkey believe that in some 
instances . . . ‘“These cysts may be due to 
hyperplasia of part of the elements derived 
from the excretory ducts, viz., that small 
localized tubular congenital anomalies may 
remain latent until middle life when they 
become aggravated by the circulatory dis- 
turbances which occur at this time, (arterio- 
sclerosis, emboli, infarcts). The anemia 
caused by these circulatory changes may 
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have something to do with the blowing out 
of the larger cysts.” 

Solitary cysts of the kidney, in con- 
tradistinction to polycystic disease or 
retention cysts of the kidney, are usually 
unilateral. On occasion, they may be multi- 
locular. Such a condition is rare. Meland 
and Braasch reported six such cystic forma- 
tions and were able to find only four previ- 
ous reports. In solitary renal cysts, either 
side may be affected. The condition may 
be found in either sex, in relatively equal 
occurrence. Any portion of the kidney may 
be the site of the cyst. However, from a 
summary of the cases reported, these cysts 
are more frequently observed at the lower 
pole of the kidney; next in frequency at 
the upper pole and most infrequently in the 
body of the kidney. They may occur on the 
anterior surface or the posterior surface of 
the kidney. In size, they may vary from 
one of a few cubic centimeters in capacity 
to one of enormous proportion. One of such 
capacity was described by G. W. Fish, 
which contained ten liters of fluid. The 
largest recorded cyst was that reported by 
Cassioli, which contained twelve liters of 
fluid. In true solitary cyst, there is no 
communication between the cyst formation 
and the renal pelvis or calices. The cyst 
wall is usually densely adherent to the renal 
parenchyma and may show remnants of 
compressed glomeruli. The adjacent renal 
parenchyma is usually compressed as a 
result of pressure exerted by the cyst. The 
cyst wall is composed of dense fibrous 
tissue which may show extensive areas of 
calcification. A serous solitary cyst con- 
tains a clear, yellowish and watery fluid, 
composed of albumin, chlorides, epithelial 
cells, a few leukocytes and traces of urea. 
The contents of some cysts may be of a 
hemorrhagic nature and may even contain 


old clotted blood. 


SYMPTOMS 


There is no symptom or symptom com- 
plex characteristic of solitary cysts. A 
solitary cyst may produce no symptoms 
whatsoever, but may be discovered acci- 
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dently in routine examination. This is due tion. The tumor is usually unilateral, firm, 
in part to the slow growth of the cyst and smooth, yet elastic. The mass does not 


the fact that there are no symptoms or appear fixed in the loin as it presents a 


Fic. 4. Microphotograph showing the dense hyalinized 


fibrous cyst wall and the contiguous compressed and 


elongated kidney tubules. 


group of symptoms that are characteristic 
or constant. In some instances, there is 
only a feeling of discomfort or weight in the 
loin, or a distinct dull pain is apparent. In 
others, the pain may be of a colicky nature 
—the pain of renal colic. The pain so 
described is often associated with other 
surgical lesions and is, therefore, not char- 
acteristic of solitary cyst. Occasionally, as 
in one of the cases here reported, hematuria 
is the only symptom. The content of the 
cyst may be of a hemorrhagic nature, but 
that in itself does not warrant the appear- 
ance of blood in the urine, as there is no 
point of communication between the cyst 
and the renal pelvis. Being without evident 
symptoms, it may be the presence of the 
abdominal mass which first attracts atten- 


definite respiratory excursion. Individual 
renal function tests are usually normal and 
it is only after extreme pressure atrophy 
occurs that unilateral reduction of renal 
function becomes apparent. The blood 
chemistry and the urine are usually nega- 
tive although blood cells in varying num- 
bers may be seen in some instances. 


DIAGNOSIS 


Due to the vague nature and inconsistent 
character of the symptoms, a preoperative 
diagnosis may be difficult or even impos- 
sible. The negative urine findings, the nor- 
mal blood chemistry, and the presence of 
a palpable mass are confusing. Hematuria, 
inconstant as it is, or pain, constant, dull 
or severe, as occasionally observed, is not 
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pathogonomic. X-ray offers the greatest 
diagnostic assistance at the command of 
the surgeon. The plain roentgenogram of 
the abdomen may reveal a cyst adjacent to 
a kidney, presenting an ovoid or spherical 
appearance. This is particularly true when 
calcification of the wall is present. Urogra- 
phy, although it may be normal, usually 
shows some distortion of the renal pelves 
or calices as a result of pressure. (Figs. 1 
and 2.) Cysts on the upper pole and the 
body of the kidney are more apt to affect 
the normal contour of the pelvis than those 
cyst formations located at the lower pole. 
Although a hydronephrosis may occur as a 
result of ureteral compression by the cystic 
mass upon the ureter, it is an unusual 
finding. The pyelogram will generally show 
a flattened, elongated appearance, or an 
elongation of a single calyx. (Fig. 2.) The 
differential diagnosis of solitary cyst of the 
kidney must exclude nearly all forms of 
renal disorders, especially renal neoplasm 
and hydronephrosis. Although it may be 
difficult to exclude the presence of renal 
neoplasm, the normalcy of the urine find- 
ings and individual renal function tests is 
of the utmost importance in differential 
diagnosis. The shadow on the roentgeno- 
gram, particularly when it can be well 
outlined, should be of definite diagnostic 
importance. In the presence of a solitary 
cyst, the total absence of pyelectasis and of 
urinary retention within the renal pelves, 
and the relative position of the shadow of 
the cyst to the renal pelvis and calices 
should be such as to make possible the 
differentiation from hydronephrosis. 

The prognosis is good, although there are 
many factors that may enter the clinical 
picture. The presence or absence of compli- 
cating infection and calculi must be con- 
sidered. However, the mortality should be 
no greater in this condition than other indi- 
viduals subjected to nephrectomy when 
indicated. 


TREATMENT 


Treatment of solitary cyst is entirely 
surgical and should be instituted as early 


McCrea—Renal Cyst 


JUNE, 1943 


as possible to prevent secondary atrophic 
destruction of kidney tissue, resulting from 
the pressure of the cyst upon the renal 
parenchyma. Surgery is feasible unless 
operation is contraindicated by associated 
disease, making such surgical procedures 
inadvisable. Nephrectomy is indicated only 
when atrophic destruction is so extensive 
that to permit the kidney to remain is 
inadvisable. Excision of the cyst is by far 
the method of choice. To establish the line 
of cleavage between the cyst wall and the 
parenchyma of the kidney, resecting the 
cyst in toto is the logical procedure, when 
possible. However, nephrectomy may be 
necessary following such procedure, be- 
cause of uncontrollable hemorrhage, or may 
be deemed advisable because of the ex- 
tensive destruction of kidney tissue. 


SUMMARY 


1. The etiology of solitary renal cyst is 
not known. It is controversial whether such 
cysts are congenital or acquired. 

2. Solitary renal cyst, although uncom- 
mon, is not rare in occurrence. 

3. The condition occurs with equal fre- 
quency on the right or left side. 

4. Occurrence is relatively equal in either 
sex. 

5. The most frequent site of origination 
is the lower pole of the kidney. Next in fre- 
quency is the upper pole and lastly the 
body of the kidney. 

6. The condition may be observed at any 
time of life, but is not commonly seen in 
the first two decades, but is most common 
between the ages of thirty and fifty years. 

7. The most logical treatment is that of 
resection of the cyst. However, nephrec- 
tomy may be advisable because of extensive 
destruction of the kidney, or because of 
uncontrollable hemorrhage following resec- 
tion of the cyst. 
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THEORY AND THERAPY OF SHOCK* 
REDUCED TEMPERATURES IN SHOCK TREATMENT 


FrepericK M. ALLEN, M.D. 
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ing the former term of “primary” 

shock and replacing it with syncope, 
vasomotor collapse or any other expression 
that can be accurately defined. The single 
word, shock, will be used here to denote the 
condition formerly called “secondary” 
shock. A slight abbreviation of Moon’s 
latest definition may suffice: Shock is a 
disturbance of fluid balance resulting in a 
peripheral circulatory deficiency manifested 
by reduced volume and flow and increased 
concentration of the blood, with anoxia. 

My former publication (January 1939) 
devoted space to the hypothesis that the 
inflammation from a local injury is equiv- 
alent to shock, when it merely becomes 
large enough to cause systemic symptoms. 
That manuscript was submitted before I 
was aware of Moon’s 1938 book, which 
felicitously compressed this same idea into 
an aphorism: ‘‘The wheal is shock in 
miniature.” 

Suboxidation and increased capillary 


CV may be gained by abandon- 


permeability (locally or systematically) 


dominate the picture of shock from begin- 
ning to end, and lead to death by anoxia. 
The process which draws water and electro- 
lytes into the tissue spaces from the blood 
and possibly also from the cells may be 
attributed to three possible causes, namely, 
an increased avidity of the tissues, a vital 
alteration in the capillary endothelium, or 
a shift of osmotic balance due to metabolic 
products either of the original injury or of 
suboxidation. Though these are probably 
different aspects of the same process, the 
point of view may have practical conse- 
quences as explained later. 

The present work consists of several 


NEW YORK 


hundred experiments on rats, dogs and a 
few cats. Though each experiment gener- 
ally required about thirty hours of continu- 
ous observation, the limitations of space . 
permit only brief summaries of most of the 
findings. By trials in many directions it was 


. attempted to find methods which could be 


easily duplicated to yield constant invari- 
able results, not mere percentage differ- 
ences. As the principles and technic are 
important, they will be explained as fully 
as the results. 


METHODS 


Production of Shock. I have not felt in 
agreement with the recommendations of 
the National Research Council that present 
research be limited to hemorrhage, burns 
and mechanical trauma, as the forms of 
shock typically encountered in battle. If it 
be granted that slow or intermittent hem- 
orrhage leads to final shock, several authors 
(Moon, Wiggers) nevertheless affirm that 
hemorrhage cannot be dependably stand- 
ardized; also the hemorrhage itself is an 
independent disturbance and complication 
of capital importance which has been the 
subject of well known disputes. Ashworth 
and Kregel’s finding of a different partition 
of intra- and extracellular water and elec- 
trolytes in hemorrhage and traumatic 
shock appears as a fundamental distinction. 
Burns cannot be exactly standardized. 
Also, notwithstanding improved apparatus 
(Duncan and Blalock) it seems probable 
that owing to the different conformation of 
different animals’ legs, the standardization 
of muscle trauma is not very precise.* 1% 1516 
Furthermore, therapeutic experiments aim- 
ing at survival for more than two days are 


* From the Department of Physiology and Biochemistry, New York Medical College. Aided by a grant from the 
Committee on Scientific Research of the American Medical Association. 
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hampered by the prostration of hemor- 
rhage, the uncertainties introduced by 
masses of burned or necrotic tissue and the 
liability to infection. It, therefore, seems 
more instructive to attempt study of an 
ideal “‘pure” shock. Noble and Collip have 
sought this ideal by tumbling animals in a 
wheel, and they justly emphasize the 
advantages of freedom from hemorrhage, 
anesthesia and infection. They disregard 
the possibility of maximal psychic and 
nervous accompaniments of the mild physi- 
cal trauma. 

The method of placing tourniquets on 
limbs was devised for my former research 
and continued in the present one because it 
involves nothing from beginning to end 
except the recognized shock processes of 
reduced oxidation and increased vascular 
permeability. Nervous factors are excluded 
by the total paralysis of nerves. There is 
inflammatory edema, sometimes greater 
than with mechanical trauma, to suit the 
upholders of the physical theory, and 
asphyxial metabolic products to suit the 
upholders of the toxic theory of shock. 
Recovery can be complete without infec- 
tion or the death of a single tissue cell. The 
standardization is most accurate and elas- 
tic, because it can be regulated by two 
variables, namely, the mass of tissue 
ligated and the duration of ligation. The 
briefest possible ligation of the largest 
possible mass creates the least chance of 
hemorrhage, while at the opposite extreme 
legs ligated for nine or ten hours are subject 
to bleeding which discolors the local tissues 
and may influence subsequent blood counts. 
This escape of blood, however, is a recog- 
nized feature of the vascular changes in the 
severest inflammation, and is thus different 
from the gross rupture of vessels by 
trauma. 

The reports of Noble and Collip and of 
Blalock, that the results of ligation were 
unreliable, may be explained as errors of 
novices with the method, due usually to 
irregular placement or later slipping of the 
tourniquet, wrong anesthesia, incomplete 
stasis due to looseness, or thrombosis due 
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to undue tightness of the tourniquet. 
Statistics of a large number of animals, 
perhaps just received in variable states of 
feeding or fasting, turned over to techni- 
cians or assistants for mass trials, without 
later checking by examination or autopsy 
to learn the reasons for failure, are less 
reliable than a smaller series in which the 
preliminary condition of every dog is 
known and every detail is personally car- 
ried out and watched. 

Mylon, Winternitz and associates have 
given instructions for efficient constriction 
with rubber tubing, which doubtless most 
workers will use. From force of habit and 
partly with a notion of their adjustability 
and freedom from slipping, I have con- 
tinued to make tourniquets of stationers’ 
rubber bands looped together to form the 
necessary length, with a string at each end 
for tying. The animal is placed with the 
groin particularly in view; the thumb of the 
left hand guides the successive superim- 
posed turns of the rubber in this area which 
Is important in relation to thrombosis, 
while the fingers on the lateral surface pull 
the skin down as far as possible so as to 
include a maximum tissue mass and form a 
slight pad to hinder slipping. Until we can 
obtain the desired apparatus for narrow 
constriction with a measured air pressure, 
the tension of the tourniquet must be 
governed by experience. The chief danger 
is thrombosis, which tends to prevent shock 
and cause later gangrene. This danger 
varies with the size of the animal and its 
blood vessels. Care is needed to prevent its 
occurrence sometimes with five-hour liga- 
tions of rats’ legs; it should never occur 
with five-hour ligations in dogs or cats; 
with nine-hour ligations it is mostly avoid- 
able but may occur infrequently. Dogs and 
cats are left untrammeled under anesthesia, 
but rats are confined in individual cages 
narrow enough to prevent turning and 
meddling. 

Wiggers’ assertion that “efforts to devise 
a standard procedure that unfailingly 
produces shock seem as hopeless today as 
in 1903” was unjustified in 1942. Each 
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investigator can adjust standards as exactly 
as desired according to his strain of animals 
or experimental conditions, but the follow- 
ing rules will hold approximately. 

For strong normal rats, a four-hour liga- 
tion of one hind leg is never fatal. A five- 
hour ligation is always fatal, unless the 
animal is particularly strong or has food or 
water during or shortly before the experi- 
ment. Average rats survive the five-hour 
ligation if they are given a subcutaneous or 
intraperitoneal injection of physiological 
saline early enough. More severe and fatal 
shock results from ligation of both hind legs 
for four hours. When a rat is held head 
downward to allow the viscera to fall 
toward the diaphragm, a low abdominal 
tourniquet makes fatal shock if applied for 
one and one-half to two hours. When this 
ligation is for one and one-half hours or 
slightly less, all male rats, which survive 
the shock, die later from urinary retention 
and hydronephrosis, but females can re- 
cover. The paralysis in all cases passes off 
within a few weeks. 

Average dogs and cats withstand ligation 
of one hind leg for five or six hours and of 
both hind legs for about four hours. Liga- 
tion of both hind legs for five hours is fatal 
(with one exception in this series, perhaps a 
fault in technic). Ligation of one hind leg 
for nine hours is fatal. The survival period 
has not been standardized in a sufficient 
number of untreated animals, but with 
different degrees of severity it can be made 
to range from two to eight hours or longer. 

The shock thus produced has been com- 
pared when necessary with the complicated 
forms of shock resulting from muscle 
trauma, burns or hemorrhage. Theoreti- 
cally, however, the simplest form of 
standardized shock might be obtained by 
dehydration. The familiar injections of 
hypertonic sodium chloride solution are 
painful and the intense inflammation may 
be hemorrhagic; also the body is flooded 
with the electrolyte. In 1913 for a different 
purpose I described injections of dextrin, 
and suitable subcutaneous or intraperi- 
toneal doses of this or some other hydro- 
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philic colloid may furnish an accurately 
standardized shock without nervous fac- 
tors, anesthesia, hemorrhage or unknown 
toxins. 

Anesthesia. At different times three 
plans have been followed in rats: (1) It is 
feasible to ligate limbs without anesthesia, 
because the tourniquet sinks easily into 
the soft tissues and rapidly paralyzes the 
nerves. (2) Relaxation of muscles is more 
convenient, and at one time the rats were 
momentarily etherized for the ligation. 
(3) Recently nembutal intraperitoneally 
has proved most convenient, but as the 
tourniquet Is in position for several hours 
the anesthesia ends long before that time, 
and prior to release of the limb the rat is 
lively and apparently comfortable. 

As rats seem to suffer less tourniquet 
pain than human subjects, dogs and cats 
seem to suffer even more, presumably be- 
cause of their firm unyielding muscles. 
Therefore, full surgical anesthesia is indis- 
pensable, and in the present series this has 
been obtained with nembutal intraperito- 
neally, reinforced with morphine subcu- 
taneously in refractory animals if necessary. 
The effect seldom lasts throughout the 
ligation period. Toward the end of this 
period the nerves are paralyzed and placid 
dogs are awake and seemingly comfortable, 
needing no anesthetic. The crying of ex- 
citable dogs is probably psychic, and ts 
quieted with a fractional dose (one-third 
or one-fourth of the original dose) as cor- 
rectly recommended by the Mylon-Winter- 
nitz group. The removal of the tourniquets 
ends all distress and the animals are free 
from drug effects before the onset of any 
severe shock. : 

Shock production being essentially the 
same with all the variations mentioned in 
rats and dogs, anesthesia may safely be 
dismissed as a significant disturbing factor. 

Hemoconcentration during ligation, as 
mentioned also by the Mylon-Winternitz 
group, may amount to a rise of a million 
or even two million red cells, or may be 
absent. Possible causes are: (1) shock from 
the tourniquet itself; (2) the anesthetic; 
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(3) dehydration, rats being more suscepti- 
ble than dogs; (4) more or less swelling of 
legs even when the tourniquet seems tight, 
perhaps due to blood vessels protected by 
bone, one leg often being swollen while the 
other is not. Tentatively, a plan of giving 
each dog 200 cc. of water by stomach tube 
at the beginning of ligation seemed to pre- 
vent this rise in the blood counts, but the 
trials were too few for certainty. These 
initial variations have been without appar- 
ent significance for the observations made 
during the later stages of shock. 

Morphine subcutaneously or nembutal 
intraperitoneally have also proved satis- 
factory in fractional doses during these 
later stages, even when absorption of salt 
solution is inhibited or ascites present. 
Therefore, intravenous dosage has not ap- 
peared necessary. 

Other Methods. Local refrigeration was 
accomplished as usual by immersing the 
animals’ legs in ice water. There is no difhi- 
culty in thus chilling the legs of dogs and 
cats while keeping the bodies warm and 
dry, in a warm room, with warm coverings 
or if necessary with the addition of hot 
water bottles. The small size and incorri- 
gible struggling of rats prevented any such 
success. There were harmful effects from 
either continuous anesthesia, or 1mmobili- 
zation in a plaster cast, or the wetting and 
chilling of the body when the restraint was 
less secure. 

Hemoconcentration was judged by eryth- 
rocyte counts. These involve a slight differ- 
ence from hematocrit readings because of 
the evident changes in corpuscle size under 
some conditions. Otherwise only primitive 
clinical observations were made, with the 
addition of certain special laboratory ex- 
aminations for which thanks are expressed 
to the co-operators. The main work was 
restricted essentially to survival experi- 
ments, and tedious repetition will be the 
only means of obtaining needed data which 
could have been easily available if facilities 
had existed at the time. The limitation 
during many years to experiments such 
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as could be carried out from the first 
preparation to the final clean-up strictly 
single-handed has irretrievably ruined far- 
reaching plans; but it at least provides a 
personal grasp of details and a demon- 
stration that some simple results can be 
obtained under conditions that were calcu- 
lated to make research impossible. 

My former work suggested two possible 
approaches to shock treatment. One was 
refrigeration, and the original intention was 
to confine the present investigation to this 
method. The other approach was later in- 
cluded, however, and will form the subject 
of a second paper. 


EXPERIMENTS 


Until the kindness of Dr. O. M. Cope 
opened the opportunity of working in 
volunteer status in his laboratory, I lacked 
facilities for continuing my earlier experi- 
ments and it was, therefore, natural that 
the problem should be taken up by others. 
Blalock has agreed that chilling of the 
injured part tends to prevent shock, and in 
the treatment of existing shock reduced 
temperature prolonged life, both in his own 
experiments with local chilling of trauma- 
tized limbs and in his experiments with 
Mason on reduction of general body tem- 
perature in shock produced by either 
hemorrhage or muscle trauma. These obvi- 
ously accurate and valuable findings may 
still be subject to clarification in the fol- 
lowing respects: 

1. Surgeons will agree that shock which 
kills in about stx hours is severe. It is not 
a mild or border-line condition. Therefore, 
a lengthening of life may have been the 
utmost that could be expected of such 
treatment. The differences were not trivial. 
In the series with local temperature 
changes, the heated animals lived for an 
average of five hours forty-nine minutes 
and the chilled ones for an average of 
eleven hours twenty-four minutes. With 
full appreciation of a desire for clinical 
conservatism, it must be noticed that from 
a strictly scientific standpoint the conclu- 
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sions against refrigeration in both these 
papers are opposite to the findings.* 

2. In the alterations of body tempera- 
ture, Blalock and Mason mentioned that 
the reductions were sometimes so great as 
to be inapplicable clinically. Temple Fay 
has shown that death can occur from 
excessive lowering of temperature and from 
smaller reductions improperly produced. 
There is lack of a control series to show 
whether Blalock and Mason employed 
hibernation technic such as would be ap- 
proved by Fay and what mortality might 
have occurred in their hypothermic ani- 
mals without shock. The lengthened sur- 
vival with cold is all the more remarkable 
because observers in the first World War 
and subsequently found cold to be an 
important factor in inducing and aggravat- 
ing shock. Blalock, in 1934, reported that 
the onset of shock in anesthetized dogs was 
not particularly affected by cold. Obscurity 
concerning the reasons for these differences, 
together with Blalock’s cautious interpreta- 
tion of his latest experiments, may partly 
explain why a reviewer such as Andrus 
entirely ignores temperature reduction in 
the prevention or treatment of shock and 
recommends the out-dated practice of 
artificial warming, and why this practice 
which contains possibilities of important 
harm is still enforced in some military 
services. 

Elman, Cox, Lischer and Mueller found 
that the survival of severely burned rats 
was longest at an environmental tempera- 
ture of 75°F., and it was markedly short- 
ened by heating the environment to 99°F. 
or cooling it to 55 or 32°F. This result seems 
to indicate that a moderately subnormal 


* An editorial in the J. A. M. A., February 6, 1943, 
incorrectly attributes the idea of reduced temperature 
to Blalock and to Williams. Owing to the system of 
controlling large research funds, my original findings 
were limited chiefly to rats, and Blalock’s authoritative 
confirmation in dogs has been valuable. His therapeutic 
pessimism, based on the usual failure of the refrigerated 
animals to recover ultimately, has been consistently 
expressed in his papers and in a lecture before the New 
York Academy of Medicine on January 7, 1943. My 
present experiments offer the first method for uniform 
recovery of refrigerated animals from fatally severe 
existing shock, 
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body temperature is most beneficial in 
shock resulting from burns. 


During the proof reading of this paper, 
Wakim and Gatch published their experiments 
on environmental temperatures, performed by 
placing rats, guinea pigs, rabbits and dogs on 
cold or warm surfaces. To the clinician the 
essential knowledge is the temperature of his 
patient, not of the bed, and amid the variables 
of shock one cannot be calculated from the 
other. These experiments do not demonstrate 
the optimum body temperature because no 
records of body temperature were included. 

In following the Wakim-Gatch technic for 
dogs and rats merely anesthetized for three to 
five hours, additional fractional doses of 
nembutal were found necessary occasionally in 
the absence of shock. The temperature of dogs 
is influenced in such procedures by their size, 
thickness of hair and other variables; but with- 
out data for guidance, short haired dogs weigh- 
ing 4.5 to 5.8 kg. were used. After some hours at 
a room temperature of 25°c. or 77°F., their 
rectal temperatures ranged from 101.4 to 
102.2°F. Barbiturate administration to the 
point of surgical anesthesia always reduces the 
temperature. With the abdomen merely resting 
on a metal tray at room temperature, the rectal 
temperature of the unconscious dog falls gradu- 
ally to between 97 and 95°F. With the abdomen 
on bottles containing water at 35°c., the rectal 
temperatures fell to levels between 99.6 and 
100.5°F. Resting similarly on bottles at 45°c., 
there was moderate hyperpnea with rectal 
temperatures up to 102 to 102.6°F. 

Albino rats of 125 to 250 Gm. weight, when 
huddled comfortably together, had the uniform 
rectal temperature of 100°F. Under anesthesia, 
with the abdomen resting on a metal tray at 
room temperature of 25°c. (77°F.), the rectal 
temperature fell rapidly to the minimum of go 
to 88°r. Resting on wood instead of metal, the 
rectal temperatures fell to between 94 and 
88°r., depending on the size of the rat and the 
depth of anesthesia. On uncovered bottles con- 
taining water at 35°c., the rectal temperatures 
ranged between 96.6 and 98.4°F., mostly 98°F. 
On uncovered bottles containing water at 45°C. 
the rectal temperatures rose to 103 to 104°F., 
with hyperpnea. But Wakim and Gatch state 
that their bottles were cloth covered. Repeating 
the experiments with this insulation, the water 
at 35°c. gave rectal temperatures ranging from 
96 to 99°F., according to the size of the rat and 


/ 
} 
7 
- 
~ 
¥ 


340 American Journal of Surgery 


the depth of anesthesia. Water at 45°c. gave 
rectal temperatures from 101 to 103°F. accord- 
ing to the same variables, with hyperpnea. All 
these rectal temperatures would presumably 
have fallen lower if the water had been allowed 
to cool as described by Wakim and Gatch in the 
course of their rat experiments. 

Thus, the fall of body temperature which is 
so marked with surgical anesthesia at 25° 
atmospheric temperature is not entirely pre- 
vented by resting the animals on water bottles 
at 35°c. But Wakim and Gatch furthermore 
produced shock by exposure of viscera and 
stripping of intestine. Assuming that this 
procedure had its usual powerful effect in 
reducing temperature, and that therefore the 
animals of Wakim and Gatch had body tem- 
peratures appreciably lower than those re- 
corded above for merely anesthetized animals, 
their experiments must be interpreted as 
follows: Their shocked animals on ice bags died 
quickly because their body temperatures fell 
far below the limits which have been found safe 
in artificial hibernation. Their animals at room 
temperature had notably long survivals with 
very low body temperature. The longest sur- 
vivals in all species were in the groups at 35°c., 
which presumably had body temperatures 
slightly below normal. Placing the animals on 
bags at 45°c. presumably raised the body 
temperature to a full normal level, and thus 
caused early death. These assumed interpreta- 
tions are identical with the conclusions which I 
established experimentally for rats in my 1939 
paper. 

Wakim and Gatch have rendered valuable 
service in adding experimental and theoretical 
warnings against the prevalent practice of 
overheating patients in shock. Until the 
optimum body temperature is positively dem- 
onstrated for large species such as dog and 
man, there is danger that too much wrapping in 
blankets may be nearly as harmful as heating 
devices. No change has been made in the con- 
clusions of the present paper as already written, 
but in this war emergency the numerous 
readers of the J. A. M. A. should not decide 
uncritically whether a mildly reduced body 
temperature in shock is a beneficial reaction or 
an injury requiring correction. 

Still more recent notes favorable to reduced 
temperature in shock are those of Waters, Perry 
and Fay (J. A. M. A., 121: 783, 966 and 1109, 


1943). 
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3. As Blalock’s results were considered 
inconclusive by himself, they could have 
been carried farther in three ways: (1) A 
milder and more precisely standardized 
form of shock might be used to decide 
whether reduced temperature can actually 
save life. (2) As I formerly showed that 
refrigerated limbs can be segregated by a 
tourniquet for long periods without harm 
or shock, intermittent ligations of this kind 
might be used to allow time for systemic 
recovery. (3) Adjuvant treatment might be 
employed. An important advantage of 
Blalock’s undercooled animals was that 
they were alive long after the controls were 
dead. Temperature reduction may render 
a sufficient service if it can keep wounded 
men alive or postpone the severest stage of 
shock until other treatment is obtainable. 


LOCAL CHILLING WITHOUT TOURNIQUET 


In order to gain preliminary information 
with less expensive animals, many time- 
consuming attempts were made with rats, 
resulting in complete failure. The harmful- 
ness of cold was illustrated when the ani- 
mals were wet and shivering, with reduced 
rectal temperatures. Struggling was also 
conducive to shock by reason of exhaustion, 
and too much anesthesia was detrimental. 
For these reasons the rats with their hind 
legs in Ice water sometimes died sooner 
than the controls, and results were hope- 
lessly mixed because of the failure to 


develop a satisfactory method for such 


small animals. 

There was no difficulty with dogs (and a 
few cats) which had been routinely sub- 
jected to ligation of both hind legs for five 
hours. The legs were then immediately 
immersed in ice water and constant super- 
vision maintained for twenty-four to thirty- 
eight hours, usually thirty hours. Rectal 
and esophageal temperatures were taken 
frequently, the former being often several 
degrees lower than the latter even with the 
thermometer inserted several inches. Red 
cell counts were taken from ear veins every 
two or three hours. The dogs were tied as 
lightly as possible. If obstreperous, they 
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could be kept quiet with minimal doses of 
nembutal without affecting the experiment. 
Their position was changed occasionally 
for comfort, and every five or six hours they 
were rested by being given liberty on the 
floor for a few minutes. Such experiments 
are so simple that only the results need 
be summarized. 

In all instances the lengthened survival 
reported by Blalock was confirmed. The 
differences were not small, for while the 
untreated dogs died in three to seven hours, 
no treated animal survived less than four- 
teen hours; some lived twenty-two to 
twenty-eight hours, and two were returned 
to their cages in supposedly fair condition 
after thirty hours but died when un- 
watched during the ensuing twelve hours. 
Also it was not a mere prolongation of a 
half-dead hopeless state, because often the 
treated dogs could still wag their tails 
cheerfully when the controls were dead. 
Nevertheless, the ultimate outcome was 
fatal, as Blalock described. Without the 
labor of dissecting and weighing legs, it was 
obvious from examination both during life 
and at autopsy that the local swelling was 
delayed rather than prevented. As the 
edema accumulated the red cell counts rose 
and the symptoms increased, until death 
occurred under essentially the same condi- 
tions as in the untreated animals, only 
later. 

Instead of an accumulation of statistical 
figures under a single fixed plan, the work 
consisted mainly of a variety of orientation 
experiments, scarcely any two groups exact- 
ly alike, with milder degrees of shock, more 
efficient refrigeration or simple adjuvant 
treatments, in the attempt to demonstrate 
a positive saving of life. The possibility 
is not excluded that with the right degree 
of shock and with better methods, perhaps 
also extended over a longer time, this 
result might be obtained. It can only be 
recorded that these numerous trials did 
not disclose any plan whereby animals 
would positively die if untreated and 
would positively recover under treatment 
by refrigeration alone. 
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This failure was found to be retrieved by 
fluid administration in the form of water 
liberally by stomach, or water and milk 
alternately, or subcutaneous injection of 
200 to 500 cc. of physiological saline. It did 
not seem a fair experiment to let these 
animals die by dehydration or for lack of 
enough fluid to provide for their leg edema. 
Trials of several variations of this plan 
showed that dogs with positively fatal 
shock produced by ligation of both hind 
legs for five hours could definitely recover, 
that their symptoms were mild and their 
red cell counts increased by no more than 
two million, if the fluid administration was 
begun soon after removal of the tourniquets 
and the legs were chilled for thirty hours. 
Control animals collapsed too rapidly to 
get the benefit of the fluid, which was lost 
by vomiting or diarrhea or found at 
autopsy in the stomach or under the skin. 

The effectiveness of this method was 
found to be limited, because it was unable 
to save dogs which had both hind legs 
ligated for seven or nine hours; also, after 
the five-hour ligations, if there was a delay 
of one to two hours between the removal of 
the tourniquets and the beginning of treat- 
ment, the survival was only lengthened and 
was not permanent. Other trials showed 
that when the fluid administration was 
intensified the refrigeration period could be 
shortened, and vice versa. Other gradations 
appeared when it was found that with 
barely fatal degrees of shock, some dogs 
could be saved by prompt intensive fluid 
administration without refrigeration. Two 
questions then became prominent: First, 
within what limits of severity or duration 
of shock can local refrigeration be demon- 
strated as life-saving in comparison with 
normal temperature controls? Second, as 
the human leg is so much thicker than that 
of the dog, and the living tissue is such a 
powerful thermal insulator unless its blood 
supply is seriously reduced, also as treat- 
ment in human shock cases can seldom be 
immediate, are the results in dogs sufficient 
in magnitude to promise substantial bene- 
fits in patients? 
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At about this stage it was learned that 
experiments along this line were being well 
and successfully conducted in another 
laboratory. This labor was, therefore, re- 
linquished in favor of those who were 
equipped to make more rapid progress and 
to gather more comprehensive data. Only 
an extensive preliminary exploration hav- 
ing been made, only one positive conclusion 
is drawn from this phase of the work, 
namely that dogs with certain degrees of 
fatal shock due to asphyxia of the hind legs 
can be saved permanently by suitable chill- 
ing of the legs together with administration 
of fluid by stomach or subcutaneously. 

The clinical application could have ad- 
vanced more rapidly except for the scarcity 
of suitable cases in the City Hospital. Dr. 
Lyman Weeks Crossman hopes to make a 
report on the use in compound fractures 
and other conditions of shock and infection 
in the limbs. This method also has the ad- 
vantage of applicability to superficial le- 
sions in other parts of the body, which 
means preeminently burns, also frost-bite. 
As burns make up an important part of war 
casualties and the cold does not interfere 
with accepted methods of treatment, it has 
been unfortunate that this clinical study 
could not be pushed more rapidly. It can be 
stated at least that the few observations to 
date give definite encouragement as regards 
the influence on pain, shock, vesication and 
infection.* 


LOCAL REFRIGERATION WITH TOURNIQUET 


This part of the work had been con- 
ducted simultaneously with the preceding, 
and was carried a little farther because it 
seemed unlikely to be duplicated elsewhere. 
With the tourniquet the term refrigera- 
tion is better justified because the limb, 
either animal or human, can be chilled 
through-and-through to minimal tempera- 
tures which are never obtainable without 
the tourniquet or some other severe ob- 
struction to the circulation. This method 
also stops hemorrhage." 


* Allen, Crossman, Safford. Reduced temperature 
treatment for burns and frost-bite. To be published. 


Allen—Shock 


JUNE, 1943 


This treatment is conformable with 
either of the two theories of shock. Under 
one theory, there is cessation of absorption 
of a toxin and of its further formation. 
Under the other theory the outpouring of 
local edema ts checked. Two procedures are 
possible and were tried. One is to imitate 
the plan formerly used in strychnine experi- 
ments, namely, to remove the tourniquet 
only very briefly at long intervals at first, 
then gradually to lengthen the free periods 
and shorten the ligation periods, until after 
long treatment the body will have disposed 
of the otherwise fatal quantity of poison. 
Under this plan the tourniquet is replaced 
in the same or nearly the same location 
each time, and the explanation can be con- 
ceived equally well as a delay of edema 
formation which allows time for the circula- 
tion to compensate. The other plan is to 
remove the tourniquet at various intervals 
and to replace it a little lower each time. 
The amount of tissue subject to either 
toxin production or edema formation is 
thus reduced gradually to the vanishing 
point; also the danger of vascular damage 
and thrombosis is supposedly lessened by 
placing the tourniquet always at different 
levels. Trials were made of a wide range of 
tourniquet application and release, and a 
combination of the two plans was finally 
adopted; namely, the tourniquet was re- 
moved for very short periods at first and 
later for gradually lengthened periods, and 
it was replaced each time about 1 cm. 
below the former level. The first ‘‘short”’ 
release of the tourniquet ranged in different 
trials from two minutes to fifteen minutes, 
and this was lengthened gradually to thirty 
minutes after twenty-four hours. The dogs 
were given freedom on the floor during part 
of these free periods. The periods of con- 
tinuous ligation and refrigeration ranged in 
different trials from one hour to six hours, 
and were gradually shortened toward the 
close of treatment. The temperature read- 
ings, blood counts and other observations 
were made in the same way as in the experi- 
ments without tourniquet. 
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Rats bore refrigeration better with the 
tourniquet than without, the chilling of the 
body being naturally much less. With 
shock produced by ligation of one hind leg 
for five or six hours or of both hind legs for 
four hours it was frequently possible to save 
life, but this success was entirely illusory. 
With the soft tissues and small blood ves- 
sels of the rat, thrombosis always occurred; 
and as it was absent in the controls, it 
evidently resulted from repeated ligations 
of a badly asphyxiated leg in spite of 
refrigeration. It was not prevented by 
replacing the tourniquet always at a new 
level. Although gangrene of one entire hind 
leg is fatal in the larger species, about half 
the rats were able to survive, but such 
recovery has no significance for the prob- 
lem of shock. 

In dogs, the discrepancy between rectal 
and esophageal temperatures was less than 
without the tourniquet, and often the two 
were practically equal. In spite of the evi- 
dent paralysis of nerves, there were some 
complaints over the repeated ligations 
when they were high up, but the require- 
ments for sedation were very small. The 
influence on shock was evidently more 
powerful than without the tourniquet, but 
it was a disappointment that no such ani- 
mals were permanently saved by refrigera- 
tion alone, even when the treatment was 
extended as long as thirty-eight hours. 
These dogs could remain remarkably lively 
after the untreated controls were dead, but 
the typical blood changes and fatal out- 
come were only delayed. Several dogs re- 
tained exceptionally normal blood counts 
and general condition and seemed to re- 
cover brilliantly, but in each instance the 
apparent success proved to be due to 
thrombosis, followed by gangrene and 
death within a few days. 

Although the results were poorest when 
tourniquets were removed for long periods 
at the beginning of treatment, the legs 
swelled to an unexpected degree even when 
the free intervals were very short. The 
swelling even seemed to increase while the 
tourniquets were in place. The apparently 


Allen—Shock 


343 


American Journal of Surgery 


tight tourniquets may have failed to block 
circulation totally because of the firmness 
of the chilled tissues, or it may be possible 
to think of the unknown rate of simple 
diffusion through cold tissues and other 
uncertainties. The advance of hemoconcen- 
tration and fatal symptoms in parallel with 
the large edema formation in the legs seems 
favorable to the physical theory of local 
fluid shift. On the other hand, various 
experiences leave the impression that when 
a moderately advanced stage of shock is 
reached, amputation no longer saves life, 
even if shock and fluid accumulation in the 
stump are prevented by refrigeration, so 
that the continued rise in cell counts after 
such an amputation may need to be ex- 
plained in chemical terms, namely, as a 
general capillary change due either to a 
primary toxin or to anoxia. 

With the tourniquet, dogs were enabled 
to make even better use of water or milk by 
stomach tube or subcutaneous saline injec- 
tions than without the tourniquet, and 
survival was favored accordingly. The 
blood counts were kept within safe limits 
and permanent recovery was obtained not 
only after five hours of ligation of both hind 
legs, but also in trials of seven hours and 
nine hours of ligation, representing a sever- 
ity of shock which had proved incurable 
without the tourniquet. It was not possible 
thus to cure a dog which had been sub- 
jected to a nine-hour ligation of both hind 
legs, with a delay of one hour between the 
removal of the tourniquet and the begin- 
ning of treatment. 

Again, the provision of fluid to relieve 
dehydration and compensate for local 
edema formation seemed reasonable and 
fair as an experimental plan. In clinical 
application, there is the certainty that 
human limbs can be thoroughly chilled 
with the aid of a tourniquet, and if the 
refrigeration can retard shock for many 
hours during which the patient remains 
able to profit by adjuvant treatment, the 
benefit will be genuine. 

An important obstacle to this use of the 
tourniquet must be given full emphasis, 
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namely, the frequency of thrombosis. The 
incidence is erratic; for example, not a 
single dog developed thrombosis in both 
hind legs, but there was a high percentage 
in one hind leg even after the five-hour 
ligations, when there is practically no 
thrombosis in the controls or after refriger- 
ation alone; and after seven-hour or nine- 
hour ligations this complication was very 
difficult to avoid. The fact that my former 
demonstration of fifty-four hours of liga- 
tion-refrigeration of normal animals’ legs 
without thrombosis does not hold good for 
damaged legs should not add unduly to the 
prevalent prejudices against tourniquets. 
It is readily shown in experiments that 
wounds, or the nutritive damage resulting 
from long asphyxia at room temperature, 
furnish starting points for thrombosis 
which can then spread disastrously in spite 
of refrigeration. This danger is inversely 
proportional to size; it is greatest in rats, 
less in cats, still less in dogs, and apparently 
least in man. On Dr. L. W. Crossman’s 
service at City Hospital, trials of six or 
eight hours’ refrigeration-ligation of ulcer- 
ated or infected arteriosclerotic legs have 
proved harmless. Dr. Crossman received a 
report from another hospital where the 
traumatized arm of a young man was kept 
packed in ice with a tourniquet for forty- 
eight hours continuously, and after ampu- 
tation the part of the stump distal to the 
tourniquet had good vitality and healed 
well. For this and other reasons it is 
unfortunate that there has been no co- 
operation with a view to the value or 
limitations of the method for military use. 
On the existing evidence it is only possible 
to suggest the following rules, which are 
conservative perhaps to an unnecessary 
degree: 

(1) A tourniquet should not be used 
without a positive indication or a planned 
purpose. One example is a permanent 
tourniquet to be left in position until after 
a hopelessly mangled limb has been ampu- 
tated, as advised in the former World War. 

(2) The only indication for a temporary 
tourniquet at ordinary temperature is un- 
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controllable hemorrhage. The limb should 
then be kept at the lowest temperature 
that is feasible without freezing. At certain 
intervals the circulation should be restored 
either momentarily or for a time governed 
by the effectiveness of local pressure for 
controlling bleeding. The time limit of con- 
tinuous tourniquet application should be 
half an hour in summer weather and longer 
in proportion as the temperature is lower. 

(3) If refrigeration is available, it is a 
safe aid for inhibiting some degrees of 
shock, more or less superficial infections, 
etc., without a tourniquet. Temple Fay has 
emphasized the value for gas-forming 
infections. 

(4) A tourniquet may be used with 
refrigeration for controlling hemorrhage, or 
more severe shock, infection or pain, or for 
anesthesia preparatory to operation. The 
safe time of application to a wounded limb 
is at least three or four hours and probably 
much longer, depending partly on the 
character of the wound. 

(5) For extreme emergencies of shock or 
wounds which might require ligation- 
refrigeration for ten to twenty-four hours 
or longer, the use of heparin may assure 
safety, because the animal experiments 
indicate that there is no danger except 
thrombosis. 

(6) If the shock or other emergency is 
serious enough to threaten life, the tourni- 
quet and refrigeration can be used for the 
longest times without heparin. There is a 
fair chance of absence of harm; but if 
thrombosis occurs, an amputation can be 
performed without other anesthesia and 
life can be saved at the cost of the limb. 


GENERAL HYPOTHERMIA 


Local reduction of temperature can be 
very radical in degree, but its range of 
application is confined practically to the 
limbs or superficial areas. Reduction of 
general body temperature has the advan- 
tage of being applicable to shock from any 
source, but physiologically it is very differ- 
ent because the safe degree of cooling is so 
slight in comparison with limb refrigera- 
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tion. Besides the lengthened survival in the 
previously mentioned experiments of Bla- 
lock and’ Mason, the possible benefit of 
hypothermia in shock is suggested by the 
following considerations: 

(1) Temple Fay, the originator of this 
general principle, is convinced of the value 
for shock in his clinical experience. It is not 
clear whether his observations pertained to 
nervous injuries or the hemoconcentration 
type of shock. 

(2) There is full agreement of authorities 
that death from shock is due not to toxemia 
but to anoxemia. Fatal tissue anoxia re- 
sults from the diminution of both volume 
flow and oxygen content of the blood. 
Total metabolism is reduced because the 
cells cannot obtain enough oxygen for their 
vital activities; it is an internal suffocation. 
When there is struggling, shivering and 
increased vascular contraction from cold, 
it is easy to understand how bodily reserves 
are used up and the demand for oxygen 
increased, and the traditional influence of 
cold in aggravating shock is thus explained. 
But the patient with obtunded sensibilities 
in deep shock does not react to cold with 
shivering, and the reduced metabolic activ- 
ity in artificial hibernation entails less 
oxygen consumption. The brighter red 
color of the blood was noticed by Blalock 
(1934). This reduction of the oxygen need 
to compensate for a deficient supply corre- 
sponds to the principle employed in local 
refrigeration. 

(3) In my previous investigation It was 
noticed that the labile temperature of rats 
is subject to marked spontaneous reduction 
during shock. The shocked rats will not 
huddle together for warmth; they resist 
every kind of attempt to warm them; they 
live far longer at moderately low tempera- 
ture and die quickly if they are artificially 
warmed to normal temperature. The ex- 
quisitely efficient instincts and defense 
reactions of the rat, here illustrated, are in 
accord with the theoretical explanation in 
the preceding paragraph. 

(4) Chambers and his co-workers dis- 
covered that rats placed in an icebox sur- 
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vived hemorrhages which were fatal at 
room temperature. Theoretically, the cold 
might favor contraction of blood vessels, 
and if the rats were torpid at reduced body 
temperature their metabolic needs would 
be reduced. While hypothermia thus appar- 
ently prevents hemorrhagic shock, there 
seems to be reason to doubt that it could 
save rats which were allowed to go into 
shock before the treatment was begun. 
Strictly, therefore, the contribution sug- 
gests cold as a new aid in the management 
of acute hemorrhage and probably of shock 
combined with fresh hemorrhage. 

(5) Blalock, in 1934, noticed that chilled 
dogs were extremely sensitive to pento- 
barbital, less so to morphine. Barrows and 
Dodds recently have suggested from ob- 
servations on mice that reduced body 
temperature may be a means of reducing 
the dose and lengthening the effect of 
anesthetics. Fay’s discovery of the relief of 
pain by crymotherapy, likewise Parker’s 
recent experiments, may find application 
when pain is present with shock. 

In beginning the present experiments, it 
was deemed desirable to develop a technic 
by using normal cats as controls. Contrary 
to accepted ideas, morphine is the best 
sedative for this purpose in cats as well as 
dogs. The initial excitation which has dis- 
turbed cats and physiologists is obviated 
by a preliminary injection of nembutal, 
after which the animals can be kept asleep 
with repeated minimal doses of morphine 
for several days if desired. The body tem- 
perature is then easily reduced with ice 
bags, and later a dormant hypothermic 
state is maintained with very little use of 
cold or drugs, this being the artificial hiber- 
nation discovered by Fay. The continuity is 
such that finally when left in a room of 
average warmth the animals may require 
twelve to twenty-four hours to regain their 
normal temperature and activity. Care 
must be taken to prevent the hypothermia 
from becoming too extreme. Rectal tem- 
peratures of about go°F. are conservative 
for workers who lack Fay’s skill. Not only 
is too severe or too prolonged hypothermia 
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fatal, but it must be remembered that 
methods which tax the strength of normal 
animals cannot be a suitable treatment for 
a badly weakened state of shock. Reduc- 
tions of the rectal temperature to about 
go°F. were selected as suiting the needs in 
shock, and were well tolerated by normal 
cats. Nevertheless, a series of such hiberna- 
tions with one or two days of rest between 
are fatal to cats, which are not seriously 
weakened by the same duration of simple 
fasting. This seems to confirm the opinion of 
most observers that crymotherapy is a 
strain upon the bodily strength. The 
greater stamina of human beings as com- 
pared with cats or even dogs may partly 
explain Fay’s accomplishments the 
degree and duration of temperature reduc- 
tion in patients, but deficiencies in my own 
technic must also be considered. 

Preliminary observations with various 
degrees of shock produced by leg ligations in 
cats showed that death might be hastened 
when the body temperatures accidentally 
fell to 80°F. or lower, and within conserva- 
tive limits of about go°Fr. the prolongation 
of life was not striking and positive as in 
rats. The supply of cats was temporarily 
cut off by cold weather, but the results up 
to this point seemed disappointing as re- 
gards any permanent preservation of life by 
hypothermia, even with the lightest degrees 
of shock that could be counted on as fatal 
for controls. 

Further opportunities were furnished by 
the experiments with local refrigeration in 
dogs. When these animals are completely 
or partially awake, they maintain approxi- 
mately normal body temperatures with 
very little aid; but if they are kept asleep 
with small cautious doses of nembutal or 
morphine, the chilling effect of the hind 
legs in ice water must be counterbalanced 
usually by warming of the body. Here 
again, excessively low body temperatures 
continuing for several hours result fatally 
in spite of subsequent warming. In several 
trials when the body temperature was held 
at selected levels from go°F. up to normal, 
no benefit was perceptible. Rather, an 
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approximately normal temperature seemed 
to be accompanied by a slightly better 
preservation of strength, so that in actual 
practice normal body temperatures were 
preferred in these experiments. The chilling 
of the hind legs, which were the source of 
shock, may perhaps have accomplished all 
that was possible with cold. The slight 
impairment of strength may perhaps be 
blamed upon the deeper anesthesia. The 
main point seemed to be that the hypo- 
thermia did not exhibit any countervailing 
benefits. 

In subsequent experiments with fluid 
injections, a comparison was made between 
two closely matched dogs, which were 
shocked by five-hour ligations of both hind 
legs and afterward treated identically, 
except that the body temperature was 
allowed to remain normal in one, and in the 
other it was kept at approximately go°F. 
by ice bags applied to the foreparts with 
strict avoidance of the hind legs. The same 
small intraperitoneal injections of nem- 
butal were given to both, though the hypo- 
thermic dog was thus kept asleep while the 
normothermic one was only drowsy. Both 
animals survived, with only a slightly 
noticeable inferiority of strength in the 
hypothermic one. This dog refused to eat 
and three days later was unexpectedly 
found dead, with a small amount of thick 
pus in the peritoneum at autopsy. This was 
the only instance in the entire series of 
chilled or nonchilled animals in which 
nembutal injections led to infection, but it 
may suggest some degree of lowering of 
resistance by moderate reduction of body 
temperature. 

It is conceivable that hypothermia has 
the double effect of retarding both the 
course of shock and the recovery process, 
on account of depressed function of the 
liver or other sensitive viscera. The pres- 
sure of other phases of the research together 
with the duties of medical practice necessi- 
tated dropping the problem at this point, 
but it would be misleading to leave the 
impression of a definitive failure of hypo- 
thermia. The planned continuance of the 
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work would have followed up the beginning 
made by Blalock and Mason. Accepting 
their finding that a point is reached in 
shock when the hypothermic animals are 
alive and the controls kept at normal 
temperature are dead, the possibility is 
open that the living animals may be capa- 
ble of permanent recovery with the aid of 
other treatment. This suggestion corre- 
sponds to the experience with local refriger- 
ation, and it may reconcile and harmonize 
all the seemingly conflicting evidence. 
Temple Fay’s position need imply nothing 
more than that the course of shock is 
retarded, exactly as Blalock and Mason 
found, and that the patient is thus enabled 
to recuperate with the aid of medical and 
nursing care. 

This interpretation, together with the 
observation of Chambers, suggests that in 
emergencies of shock and hemorrhage at 
least the temporary survival of the patient 
until he can obtain further treatment is 
favored by lower rather than higher tem- 
peratures. There are obvious common sense 
reasons why extreme exposure calls for 
treatment by reasonable warming. Also 
extremes in treatment should be avoided by 
practitioners until the uncertainties have 
been settled by experts. There is already 
good reason, however, for believing that 
a slightly subnormal temperature in a 
shocked or bleeding patient is a harmless 
and beneficial reaction. The coverings 
should not be excessively warm, and in 
particular artificial heating is injurious 
theoretically and according to the unani- 
mous experimental results. 


CONCLUSIONS 


1. The method of producing shock by 
asphyxia of limbs has been described, espe- 
cially with reference to accuracy of stand- 
ardization, freedom from complications 
and suitability for therapeutic experiments 
with recovery. 

2. Local refrigeration, which was for- 
merly found effective for preventing shock, 
is also helpful in the treatment of shock 
originating from the limbs and presumably 
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other bodily areas which can be efficiently 
chilled. The survival of shocked dogs is 
lengthened by simple refrigeration of the 
injured legs, and still more by prolonged or 
intermittent tourniquet application with 
refrigeration. 

3. The essential therapeutic effect of 
these measures is a retardation of the 
shock process, affording a greatly length- 
ened time for other treatment and better 
ability to respond to it. Within limits, the 
lengthened survival can be converted into 
permanent recovery by the simple adminis- 
tration of fluids by stomach or salt solution 
subcutaneously. 

4. The simple local refrigeration is harm- 
less. The only danger from the most 
prolonged tourniquet application with re- 
frigeration is thrombosis. Certain rules 
were provisionally suggested for conserva- 
tive clinical application of these methods 
for shock and complications, with a par- 
ticular view to military uses at present. 

5. The investigation of systemic hypo- 
thermia was left unfinished, and the con- 
clusions are limited to a warning against 
the misuse of artificial heat and a sugges- 
tion of the advantage of slightly subnormal 
temperature. Extreme measures should be 
held in abeyance until they can be tested 
by further research. 
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A NEW OPERATION FOR THE REPAIR OF THE CRUCIAL 
LIGAMENTS OF THE KNEE 


Frep H. ALBEE, M.D. 
Consultant Orthopedic Surgeon, Hospital for Joint Diseases 


NEW YORK, 


to such a diverse legion of severe 

and trivial injuries as the knee 
joint. And of all this host of injuries, there 
is none that is more frequently overlooked, 
but in the literature and in life, than the 
avulsion or rupture of the crucial ligaments. 
Resultant abnormal movement of the 
tibial plateau upon the femoral condyles is 
very important and should always be tested 
for. 

In all active people (especially in those 
athletically inclined) and those whose 
occupations require strenuous labor, early 
repair of ligamentous ruptures Is urgent 
since excessive use of unstable knee joints 
usually results in damage to the semilunar 
cartilages and development of local osteo- 
arthritis that impair the results of any 
subsequent operation. 

In this series of nine cases which have 
been done over a period of seven years, 
sufficient time has elapsed and data are 
now available to evaluate the procedure. 
The posterior ligament was ruptured in 
only one case. In three cases, both liga- 
ments were gone and in one case, the result 
was not satisfactory because of limitation 
of motion. In all other cases, the results as 
to stability and motion were good. No 
patient was operated upon who did not 
present marked anteroposterior laxity. In 
one case not in this series, the anterior 
crucial ligament was found ruptured at 
primary exploratory arthrotomy through 
the split patellar approach. It was success- 
fully sutured with silk and was not diag- 


N: joint in the human body is liable 


_ nosed preoperatively. 


Clinicians have made a great point of 
formulating different operative procedures 
according to whether the posterior or 
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anterior crucial ligament has been involved. 
Yet, from a study of a good many cases, 
both before and after reconstruction proce- 


Fic. 1. This diagram discloses the gen- 
eral scheme of the operation. The 
black indicates the fascia lata ex- 
tending through the drill holes into 
the condyles of the femur and the 
head of the tibia and traversing the 
joint at B. Extreme tension at B and c 
is firmly held by bone-graft keys at 
A and p which are obtained from the 
head of the tibia at a’ and p’. 


dures have been attempted, it is my firm 
conclusion that the fundamental principle 
of treatment should be the same whether 
both ligaments or only one of them has 
been involved. That is, the attempt should 
be made to hold the head of the tibia 


firmly anteriorly in relation to the lower 
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Fic. 4. 


Albee—Crucial Ligament Repair 


For descriptive legend see opposite page. 
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end of the femur in both instances, unless 
there is a marked laxity in the opposite 
direction. Therefore, in replacing the cru- 
cial ligament, the attachment of the new 
ligament should be relatively anterior on 
the lower end of the femur and posterior on 
the head of the tibia. It should be placed 
with a tension equal to that of the normal 
ligaments. In other words, at the time of 
insertion, the new ligament should have as 
nearly as possible the tension of a banjo 
string or bow string. This cannot be 
permanently accomplished by the anchor- 
age of either end of the new ligament to soft 
tissues, periosteum, capsule, etc., and 
allow early removal of immobilization and 
both active and passive motion with 
weight-bearing, which is most important 
in order to restore complete motion and 
function. Rather the new ligament must 
have the very firmest anchorage possible, 
an anchorage so designed that it will also 
permit the greatest amount of tautness to 
be maintained. As to the tear of the poste- 
rior ligament or where from the tear of the 
anchorage ligaments between the head of 
the tibia and the condyles of the femur, the 
tendency to displacement is in the opposite 
direction; that is, the tibial head luxates 
forward, and this can be just as readily 
controlled as in the case of [luxation in the 
opposite direction by merely changing the 
relation of the drill holes in the head of 
the tibia and the condyles of the femur. In 
other words, the hole in the tibia is placed 
anteriorly to that in the femur. 

In formulating a new operation for the 
repair of the crucial ligaments, it was my 
desire to effect one which would produce as 
little traumatization to the knee itself as 
possible, and the dissection around the knee 
should be at the minimum. This is most 
important if complete motion and painless 
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function is to result. Therefore, from this 
standpoint, it is desired that the living 
material for replacement should be ob- 
tained from as great a distance from the 
knee joint as possible, and that structures 
such as tendons, etc., which have to do 
with normal function, should not be used 
for repair material unless absolutely neces- 
sary. Since the researches of Allison and 
Brooks upon animals and clinically have 
proved the permanence and dependability 
of detached grafts of fascia and especially 
fascia lata as transplants, and these find- 
ings have been confirmed by both Gallie 
and myself in a large number of operations 
of widely varying character over many 
years from all standpoints, fascia lata 
seemed in this instance to be first choice for 
repair material. One of the severest tests of 
this material when used to replace liga- 
ments extending through joints has been 
that of recurrent dislocations of the 
shoulder in epileptics. In a number of such 
cases, dating back to over twenty years, 
fascia lata has proved in my hands its 
trustworthiness and permanency for such 
use. 

My principal excuse in offering a new 
operation in this field is the fact that I have 
seen a number of failures resulting from 
others’ technics, and it is my belief that the 
principal reason for these failures has been 
too long postoperative immobilization, that 
the fascia lata replacing these ligaments has 
not been held permanently taut enough, 
the laxity increasing with the passage of 
time. I have believed, too, that some of the 
undesirable results may have been due to 
the poor or inaccurate placement of the new 
ligament. One influence leading to these 
types of failure, I believe, has been occa- 
sioned by the erroneous assumption that it 
is necessary to have a fascial or tendonous 


Fic. 2. This diagram shows a 3¢ inch drill penetrating the condyles of the femur with its exit at the intra- 
condylar notch. 
Fic. 3. This diagram indicates drill of the same size as mentioned in Figure 2 penetrating the plateau of the 
tibia markedly posteriorly. 
Fic. 4. This diagram indicates the obtaining of the bone-graft key wedges (with the motor saw) from the 
upper end of the anterior internal surface of the tibia. 
Fic. 5. This diagram indicates the fascia lata (which has been obtained from the upper portion of the thigh) 
in place in the drill holes in the tibia and femur. 


- 
, 
~ 
- 


352 American Journal of Surgery 
graft pedicled in order to insure viability 
and permanency. This misconception has 
also had an unfortunate influence in bone- 
graft technic. 

In any event, the anchorage of the 
replacing fascia to soft parts has a pro- 
nounced tendency to yield immediately or 
slowly to the severe tension which must 
occur, not only from pressure coming from 
early normal function or undue strain. The 
use of fascia lata left attached at the region 
of the head of the fibula serves no helpful 
purpose but actually handicaps the surgeon 
most materially, in that it necessitates an 
undue amount of dissection in the imme- 
diate neighborhood of the joint. The 
anchorage of the fascia to the head of the 
fibula is uncertain and may yield, and also 
it is so far away from the location of the 
crucial ligament that it does not serve to 
maintain sufficient permanent tension of 
the new ligament. In this respect, it should 
be noted, that in every previously reported 
operation for the repair of the crucial liga- 
ment, the fascial or tendonous material has 
been attached to soft parts: the head of the 
fibula, the periosteum, the joint capsule, 
or some other similar anchorage in the 
periphery of the joint. The fascia in the 
technic herein described is obtained with a 
minimum amount of dissection, at a dis- 
tance from the knee joint and in any 
desired dimensions or strength required. 
An Esmarch’s bandage and tourniquet high 
on the thigh is used so that a bloodless field 
is assured. 

The joint is entered through the midline 
by a split patellar vertical incision which 
brings the surgeon with ample exposure 
directly to the operative field with the least 
amount of trauma, and removes the danger 
of postoperatively increasing the laxity of 
the capsule which results from the trans- 
verse patellar incision and does much less 
damage to the synovial membrane. This 
approach which the author has used in 
every case of exploratory arthrotomy for 
over twenty years, is less damaging and 
safer than the peripatellar incision. Because 
of the straightness of this incision, early 
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flexion of the knee tends to pull together 
both the fragments of the patella as well as 
the soft parts throughout their extent, 
whereas in the case of the tortuous peri- 
patellar incision, the synovial membrane 
tends to pull away from the top and bottom 
of the patella from the tension produced by 
early knee flexion. The author has seen four 
cases in which this happened and sometime 
afterward, the knee joints were found filled 
with hematomas, the results of which were 
disastrous. By vertical split patellar ap- 
proach, the damage to the crucial ligaments 
is plainly visible and the new ligament can 
be placed with greatest precision. 

A drill hole, 3g inch in diameter, (Fig. 2) 
is made obliquely through the outer con- 
dyle of the femur from an anterior external 
point to a point in the intercondylar notch 
which ts well anterior, if it is desired in the 
particular case to hold the head of the tibia 
forward on the femoral condyles and pre- 
vent it luxating backward. If the opposite 
is the case and the head of the tibia luxates 
during function forward on the condyles, 
this drill hole should be placed more 
posteriorly. A drill hole the same size is 
then made through the same _ incision 
through the outer anterior portion of the 
tibia to a point as near the insertion of the 
crucial ligaments to the head of the tibia 
as possible, or well posteriorly if the tibial 
head luxates backward or anteriorly, or if 
it luxates forward. (Fig. 3.) The necessity 
of accurate determination of the amount 
and character of the motion of the tibial 
plateau upon the femoral condyles before 
operating cannot be too much stressed so 
as to place drill holes accordingly. 

An incision high up on the thigh of the 
same side at the anterior outer aspect lays 
bare the fascia lata from which the graft— 
seven inches in length, and one to one and 
one-half inches in width, in the adult—is 
obtained. With a small flexible probe, 
through the eye of which is placed a silk 
loop, this fascia lata is then pulled through 
the drilled holes both in the head of the 
tibia and the condyles of the femur. (Fig. 
5.) The leg is then straightened from its 


47 
7 
2 
~, 
~ 
~ 


New Series Vot. LX, No. 3 


flexed position. The fascial graft is firmly 
keyed into the tibial hole by means of a 
bonegraft wedge (Fig. 4) obtained from the 
anterior interior broad surfaces of the tibia 
at its upper end; (Figs. 1 and 5) the fascia 
lata at the femoral side is then held very 
tight by means of the pull of an assistant 
upon a clamp placed upon it, and a bone- 
graft key similar in nature to the one just 
set in the tibia, is driven into femoral hole 
holding the fascia lata firm and under 
severe tension. (Fig. 1.) 

Immobilization in a plaster of Paris cast 
from the groin to the base of the toes, with 
the knee in five to ten degrees of flexion, 
follows for a period of two weeks (an 
improvement over the usual eight to seven- 
teen weeks reported in the case of certain 
other operations) after which the knee is 
mobilized by physiotherapy, particular 
attention being directed to establishing 
motion and developing the quadriceps 
extension muscle. 

The advantages of the procedure herein 
reported are: (1) It does not use for repair 
purposes tendon or any other structures 
which have to do with function of the limb, 
(2) It disturbs to the minimum the peri- 
articular structures other than the least 
possible traumatizing approach to the knee 
joint; there is no local dissection which has 
been a distinct disadvantage of previous 
operations. Even the repair material is 
obtained at a distance from the joint. (3) 
According to the literature, no operation 
has been designed which because of in- 
secure anchorage of the living repair mate- 
rial to periosteum, capsule or other soft 
parts, allows less than six weeks of immobil- 
ization. The new ligament must maintain 
its tension and only bony anchorage will 


Albee—Crucial Ligament Repair 


353 


American Journal of Surgery 


assure this when weight-bearing and mo- 
tion are allowed as early as two weeks after 
the operation. When this tension is main-— 
tained, it is found that attention to the 
lateral ligament is rarely necessary. The 
fascia is held in the grip of the bone-graft 
wedges so firmly that there is no danger of 
its loosening its tension from the moment 
of its insertion. One author definitely 
states that he has had stiff knees and 
failures from 120 days of postoperative 
immobilization. 
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THE CONTROL OF ACUTE THROMBOPHLEBITIS WITH 


ULTRAVIOLET BLOOD IRRADIATION THERAPY* 


MiItegy, M.D. 
Clinical Professor of Pharmacology, The Hahnemann Medical College and Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE sudden appearance of acute 

thrombophlebitis is one of the most 

unpredictable and unwelcome com- 
plications encountered in medicine. The 
relative inability of the various methods in 
vogue today to control this complication 
satisfactorily is well known and will not be 
discussed here. 

In the last four years we have used the 
Knott technic of ultraviolet blood irradia- 
tion therapy in thirteen consecutive cases 
of thrombophlebitis with highly satisfac- 


tory results. Blood irradiation was found to’ 


control the classical symptoms of acute 
thrombophlebitis rapidly and efficiently in 
all thirteen cases, which included thrombo- 
phlebitis with and without fever, following 
delivery, operation or acute pyogenic 
infection. 

The Knott technic of ultraviolet blood 
irradiation therapy has been described else- 
where.''?* Briefly, it consists of the with- 
drawal and citration of a predetermined 
amount of the patient’s blood, plus imme- 
diate reinjection of that citrated blood 
through a Knott Hemo-irradiator, a preci- 
sion machine which automatically exposes 
the citrated blood to intense ultraviolet 
rays safely and efficiently, and returns the 
irradiated blood to the venous circulation 
of the patient. 

We believe that as a result of our ob- 
servation a new phenomenon, that of a 
rapid subsidence of the classical symptoms 
of thrombophlebitis following ultraviolet 
blood irradiation, has become apparent. 


RESULTS 


Tabular Presentation. The following 
table of results, as may be readily seen, 


essentially shows the type and location of 
the acute thrombophlebitis in each pa- 
tient, the time of disappearance of pain, 
tenderness, edema, and fever (when pres- 
ent), the number of blood irradiations per 
patient and the number of hospital days 
elapsing between the initial blood irradia- 
tion and discharge from the hospital. 
(Table 1.) 

Analysis of Table. An analysis of the 
above table shows a definite uniformity of 
response to ultraviolet blood irradiation 
therapy. Pain and tenderness disappeared 
first as a rule; fever if present, disappeared 
next most rapidly, and edema was last to 
subside. 

Cases 1, 2, 5, 9 and 13 are examples of 
failures of chemotherapy plus bed rest, 
local heat, and elevation of the extremity 
which responded successfully to ultraviolet 
blood irradiation therapy. 

Cases 3, 10 and 11 failed to respond to 
local heat, bed rest, and elevation of 
extremity, until blood irradiation was 
applied. 

Case 4 was seen after failure of local heat, 
bed rest, elevation of the extremity, and of 
four nerve blocks to alter the course of the 
disease; an advanced induration of the leg 
was present also. In all of these nine indi- 
viduals, as well as in the other four who 
received ultraviolet blood irradiation ther- 
apy alone, pain, tenderness and fever when 
present disappeared within twenty-four to 
forty-eight hours. Edema disappeared in 
twelve individuals within three to fifteen 
days; in the thirteenth, in whom an ad- 
vanced induration had appeared during 
fifty days of failure to respond to four nerve 
blocks, the patient was able to walk for the 


* From the Blood Irradiation Clinic, Hahnemann Medical College and Hospital, Philadelphia, Pennsylvania. 
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first time, but edema and induration were 
still present at the time of hospital dis- 
charge, eight days after a single blood 
irradiation. 


BRIEF ABSTRACTS OF TYPICAL CASE 
HISTORIES 


Case 1. No. 46943, age forty, a female, was 
admitted March 18, 1940, for a nephropexy 
which was done March 20, 1940. For the first 
two postoperative weeks the patient’s con- 
valescence was relatively uneventful, when 
on the fourteenth postoperative day she began 
complaining of pain in the left leg localized 
over the femoral area. A heat cradle was applied 


and the leg elevated, and within twenty-four © 


hours the pain disappeared. She was allowed 
out of bed at this time and within a few hours 
her leg began to swell, temperature rose to 
101.8°F. and her pulse to 120. Despite bed rest, 
hot compresses and 40 gr. of sulfanilamide the 
patient’s temperature and pulse rate remained 
elevated for the next five days, then descended 
slowly with a daily peak temperature ranging 
between 99° and 100°F. At this time, April 15, 
1940, a 500 cc. blood transfusion was given. 
On the following day the patient’s temperature 
rose to 103.2°F., and her symptoms of pain and 
swelling which had subsided somewhat became 
greatly aggravated. Sulfapyridine was given 
(15 gr. every four hours) for forty-eight hours, 
but was tolerated badly. The patient’s tem- 
perature continued for three days to be ele- 
vated with a daily peak ranging from 99° to 
100.4°F. In addition occasional chills were 
present. Sulfapyridine was stopped April 17, 
1940; blood culture taken on this day was 
negative, but no improvement was noted in 
the next forty-eight hours, and on April 19, 
1940, ultraviolet blood irradiation therapy was 
instituted (200 cc. of patient’s blood was 
irradiated according to the Knott technic). 
Within twenty-four hours the patient’s tem- 
perature fell to normal; within forty-eight 
hours her pain had disappeared completely and 
on April 26, 1940, seven days later, swelling had 
disappeared. The patient convalesced un- 
eventfully, and was discharged from the 
hospital April 30, 1940, in apparently excellent 
condition eleven days after a single blood 
irradiation. 

Case 7. No. 78263, age forty-eight, a 
female, was admitted to the hospital with a 
history of nausea, vomiting, and a spreading 
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infection of the right groin during the previous 
four to five days. The infection apparently 
originated from an infected varicose ulcer 
located along the course of the internal 
saphenous vein. Physical examination revealed 
a right-sided saphenous and femoral thrombo- 
phlebitis, with marked induration of the right 
ileo-inguinal lymph glands, a spreading ery- 
sipeloid lesion extending from the upper ileo- 
inguinal region down the inner surface of the 
thigh halfway to the knee. The lesion was 
discharging an extremely foul smelling sero- 
sanguineous fluid from several areas and there 
was a marked necrosis of adjacent skin areas. 
Her temperature on admission was 100.8°F., 
pulse 120. Wassermann and Kahn tests were 
negative, hemoglobin 11.7, red blood cells 
3,950,000, white blood cells 5,000, polymorpho- 
nuclears 76 per cent, lymphocytes 24 per cent. 
The patient was extremely toxic and debilitated. 
At the end of forty-eight hours her temperature 
rose to 103.4°F., at which time August 10, 1942, 
ultraviolet blood irradiation was _ instituted 
(290 cc. of patient’s blood being irradiated 
according to the Knott technic). During the 
first forty-eight hours the patient’s toxic 
symptoms began to subside, the groin lesion 
broke down in several places, and the foul 
discharge became more profuse. The patient’s 
temperature remained elevated at 102°F. On 
the third post-irradiation day the temperature 
began to drop and the drainage was markedly 
less. The patient’s general condition had 
improved markedly. On August 15, 1942, the 
inflammatory process along the course of the 
saphenous and femoral veins had definitely 
subsided; pain, tenderness and swelling had 
disappeared. In the remaining few hospital days 
a rapid healing of the whole ileo-inguinal skin 
area occurred and the ileo-inguinal lymph 
glands, although still palpable, had lost their 
original induration. The patient convalesced 
uneventfully, and at the time of discharge on 
August 21, 1942, eleven days after a single blood 
irradiation, she was in excellent general condi- 
tion, and the ileo-inguinal, femoral skin lesion 
had healed. 

Case 8. No. 70645, age forty-three, a male, 
was admitted to the hospital October 28, 1941, 
complaining of severe pain and extensive 
swelling of the left leg. Physical examination 
revealed deep, extensive thrombophlebitis of 
the left leg with marked induration of the 
edematous tissue which apparently had been 
present two weeks previous to admission, and 
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was secondary to a puncture wound of the foot. 
At the time of admission the patient’s tempera- 
ture, pulse and respiration were normal. Heat 
was applied and four therapeutic nerve blocks 
were given on October 30, 1941, November 13, 
1941, November 30, 1941 and January 2, 1942. 
No relief of pain, tenderness or swelling was 
observed following any one of these blocks, and 
the patient was unable to bear weight on the 
thrombophlebitic limb at any time. On January 
12, 1942, ultraviolet blood irradiation therapy 
was given (215 cc. of patient’s blood being 
irradiated according to the Knott technic). 
Within twelve hours the patient stated that his 
pain was markedly diminished, and within 
twenty-four hours said that it had disappeared 
completely. At the end of forty-eight hours no 
tenderness could be observed, there was no 
appreciable reduction in swelling, and the 
patient was able to balance weight on the 
swollen limb. He was discharged from the hos- 
pital pain free and ambulatory on January 20, 
1942, in a relatively improved condition, seven 
days after a single blood irradiation. 

Case g. No. 71548, age twenty-four, a 
female, was admitted to the hospital February 
6, 1942, and on February 8, 1942, delivered a 
normal infant. The first four postpartum days 
were uneventful, and on the fifth postpartum 
day an acute bilateral femoral phlebitis devel- 
oped. A heat cradle and hot compresses were 
applied, and sulfathiazole gr. 45 initially and 
gr. 15 every six hours was given. After seventy- 
two hours of this combined therapy had failed 
to relieve the patient’s symptoms of pain, 
tenderness and swelling, the sulfathiazole was 
stopped, and on February 16, 1942, the ninth 
postpartum day, ultraviolet blood irradiation 
therapy was administered (225 cc. of patient’s 
blood being irradiated according to the Knott 
technic). Within twelve hours the patient’s 
temperature fell to normal and the pain and 
tenderness disappeared. Forty-eight hours later 
no swelling could be observed. The patient was 
discharged February 21, 1942, five days after 
ultraviolet blood irradiation. 

On returning home the patient began imme- 
diately to carry on normal, strenuous household 
duties, and suffered a recurrence of bilateral 
thrombophlebitis. She was readmitted to the 
hospital March 6, 1942, with a recurrence of 
pain and tenderness of both femoral regions, 
and a marked edema of both legs; her tempera- 
ture had remained normal. At this time the 
patient also complained of dull pain in the right 
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lumbar region. Blood count and_ urinalysis 
taken at this time proved normal. Ultraviolet 
blood irradiation therapy was repeated the day 
of admission March 6, 1942 (225 cc.). The fol- 
lowing day the patient’s pain and tenderness 
seemed much less severe, although the pain 
in the right lumbar area persisted. The pain, 
tenderness and swelling subsided completely 
but slowly during the fourteen days subsequent 
to irradiation. Her convalescence during this 
time was uneventful. At the time of discharge 
March 20, 1942, her condition was apparently 
good. No further recurrence of phlebitis has 
been observed. 

Case 10. No. 76953, age forty-seven, a 
female, was admitted June 17, 1942, and pre- 
pared for vaginal hysterectomy. On the sixth 
hospital day, June 23, 1942, a supravaginal 
hysterectomy, bilateral salpingo-oophorectomy 
and Schroeder amputation of cervix were per- 
formed. On the evening of the day of operation 
the patient’s temperature rose to 101.2°F., 
pulse to 116. This rise in temperature and pulse 
rate persisted for three days, the temperature 
then falling slowly to a level ranging between 
99° and 100°F., and her pulse remaining at an 
approximate 100. On the twelfth postoperative 
day the patient began complaining of some 
tenderness of the left leg, femoral area, her tem- 
perature rose to 101.8°F., and pulse rate to 
120. On the following day her temperature rose 
to 102°F., and pulse to 128. On the next day, 
with a marked increase in the pain and tender- 
ness along the course of the femoral vessels in 
the left leg, plus a moderate amount of edema, 
a diagnosis of acute septic phlebitis was made 
at this time July 6, 1942, and the leg was 
elevated and a heat cradle applied. On the fol- 
lowing day July 7, 1942, ultraviolet blood 
irradiation therapy was given (200 cc. of 
patient’s blood being irradiated according to 
the Knott technic). Forty-eight hours later the 
patient stated that her pain was greatly 
diminished and tenderness over the femoral 
vessels of the left leg was markedly diminished. 
The patient’s temperature, however, rose to a 
daily peak at a level between 100° and 101°F. 
for the next five days, although at the end of 
this period of time all signs of pain and tender- 
ness had disappeared and edema was barely 
perceptible. It was believed that the large heat 
cradle which was being used during severe 
summer weather might possibly prevent normal 
dissipation of body heat, so this was removed. 
On the following day the patient’s temperature 
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eighteen days after a single blood irradiation, in 
apparently good condition and symptom free. 
Case 12. No. 75417, age eighteen, a female, 
was admitted June 24, 1942, complaining of 


dropped to 99°F. The patient convalesced 
uneventfully from this point on with a morning 
temperature rise during the next few days to 


99.6°F. She was discharged July 25, 1942, 


TABLE OF RESULTS OF ULTRAVIOLET BLOOD IRRADIATION THERAPY IN THROMBOPHLEBITIS 


Age 
and 
Sex 


Veins 
In- 
volved 


Type Etiological 


Symptoms Present at Time of Initial 


Blood Irradiation 


Edema 


Pain 


Fever °r. 


Results 


No. of 
Uvbit* 


Initial 
Uvbit 


1 | 40 F 


2 |30F 


| 
6|18F 


8 | 43 M 


Q | 24F 


10 | 47 F 


11 |65M 


12 | 18 F 


LF 


LF 


LF 


LF 


LF 


LF 


RF 


RS 


LF 


LF 
RF 


LF 


LF 


RS 


RF 
LF 


Postoperative (nephro- 
pexy) 


Postoperative (appen- 
diceal abscess) 


Postoperative 


Postoperative (hyster- 


ectomy) 


Postpartum 


Post-Caesarean 


Postinfections (infected 
varicose ulcer, erysipe- 
loid skin lesion, lymph- 
adenitis) 

Postinfectious, wound of 
foot 


Postpartum 


Postoperative (hyster- 


ectomy) 


Postinfectious (severe 
dental caries) 


Postpartum 


Postpartum (also pul- 
monary embolism) 


None 


present 

3 months, 

indurated 


+ 


None 


99-104.4 


None 


99-101.6 


103.8 


102.0 
staph-albus 
septicemia 


103.4 


None 


101-102 


102 


None 


103.8 


Disappearance of pain, 
tenderness, and fever in 
24 hrs., of swelling in 
7 days. 

Disappearance of pain, 
tenderness, fever and 
swelling in 48 hrs. 

Disappearance of swell- 
ing, pain, and tender- 
ness in 48-72 hours. 

Definite reduction of 
pain, tenderness, and 
swelling in 48 hrs., 
temperature falling to 
normal. All disappeared 
in 7 days. 

All symptoms began to 
subside in 48 hours. 

Leg pain disappeared in 
24 hrs., temperature 
normal after 2nd ir- 
radiation. 

Pain, tenderness, edema 
disappeared in 5 days; 
skin infection also sub- 
sided in 5 days. 

In 48 hrs. pain and ten- 
derness subsided, but 
not edema; able to walk 
for first time, since on- 
set of pathology. 

Pain, tenderness, swell- 
ing and fever disap- 
peared in 12 hrs. Pa- 
tient readmitted with 
feverless recurrence 
which subsided com- 
pletely in 14 days; no 
further recurrence. 

Pain, tenderness, and 
swelling gone in 5 days; 
temperature fell to nor- 
mal on 6th post-irradi- 
ation day, after re- 
moval of heat cradle. 

All signs of phlebitis dis- 
appeared in 15 days; 
teeth extracted, renal 
colic present, in remain- 
ing 13 days. 

Pain, tenderness gone 
in 10 days; fever and 
swelling in 72 hours. 

Leg and chest pain, ten- 
derness and fever dis- 
appeared in 48 hours; 
swelling in 4 days 


I 
(recurrence) 
I 14 


Key 


LF—left femoral. 
RF—right femoral. 
RS—right saphenous. 
LS—left saphenous. 

* Uvbit—ultraviolet blood irradiation therapy. 


| No. of 
Days 
| in 
Ten- after 
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— 
3(/33F | + + + I 14 
EE + + + | I 22 
7\/48F | + | I II 
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severe pain and swelling of the right leg, giving 
a history of an uneventful delivery and puer- 
perlum one month previous to admission. 
Physical examination revealed extreme tender- 
ness along the course of the internal saphenous 
vein popliteal space, Scarpa’s triangle and the 
right parametrium. Bed rest, elevation of leg 
and sedation were all given this patient, as well 
as stilbestrol. Twenty-four hours later the 
patient’s symptoms remained unrelieved, and 
ultraviolet blood irradiation therapy was 
instituted (200 cc. of patient’s blood was 
irradiated according to the Knott technic) at 
11 A.M., June 29, 1942. At 9 P.M. the same night, 
the patient stated that her pain had subsided 
completely, and it was obvious that the swell- 
ing, while still present somewhat, had dimin- 
ished markedly. Her temperature which never 
exceeded 99.6°F. fell slowly to normal during 
the next seventy-two hours, and she con- 
valesced uneventfully pain and swelling being 
completely relieved and temperature normal at 
time of discharge on July 6, 1942, seven days 
after a single blood irradiation. 


It is interesting to note that case reports 
Nos. 8, 1 and g portray typical failures of 
nerve block and sulfa drug therapy to 
retard the progress of acute thrombo- 
phlebitis. In Case No. 10, the failure of 
classical conservative treatment by means 
of heat and elevation of the extremity is 
demonstrated. In Case No. 7, we find that 
ultraviolet blood irradiation therapy alone 
has been used, with a definitely decreased 
hospitalization time. This latter, in our 
opinion, represents ideal treatment for 
acute thrombophlebitis in that the progress 
of the diseased process is usually checked 
by one blood irradiation, although a second 
one may be occasionally necessary. 


CLINICAL OBSERVATIONS 


The following clinical observations have 
been made consistently. These findings 
are easily duplicated, having been pro- 
duced thirteen times consecutively. In 
each patient suffering from acute thrombo- 
phlebitis, who received ultraviolet blood 
irradiation therapy, the various classi- 
cal symptoms subsided in the following 
manner, 
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1. Pain was the first to disappear; usu- 
ally the patient stated it had left sometime 
in the first twelve hours following ultra- 
violet blood irradiation therapy. In some 
instances pain disappeared in two or three 
hours after blood irradiation. The opposite 
extreme was noted in individuals in whom 
pain, though much less severe in twelve 
hours, persisted mildly for forty-eight to 
seventy-two hours, the longest period 
required for the disappearance of pain. 
This striking and rapid relief of pain was 
usually appreciated most by the patient. 

2. Tenderness along the course of the 
affected vein usually disappeared com- 
pletely two to six hours after the subsidence 
of pain. This phenomenon is the first 
objective evidence of blood irradiation 
controlling the progress of an acute 
thrombophlebitis. 

3. Fever, if present, consistently was 
found to drop to normal in twenty-four to 
forty-eight hours. The only exception to 
this was in individuals in whom abscess 
formation was also present or occurring, in 
which event the temperature remained 
elevated between gg° and 1o01°F. until the 
abscess was evacuated. 

4. Edema was the last symptom to 
disappear and its disappearance time 
varied from twenty-four hours to ten days. 

5. Coldness of the extremity, when 
present, was said to disappear within 
twenty-four to forty-eight hours following 
initial ultraviolet blood irradiation therapy. 

6. The fact that a new thrombophlebitis 
(Case No. g) occurred after a previous one 
had subsided and two weeks after a blood 
irradiation, suggests that blood irradiation 
exerts no prophylactic protective effect, at 
least for more than two weeks; the fact 
that the newly occurring thrombophlebitis, 
in turn, subsided rapidly after ultraviolet 
blood irradiation therapy and did not 
recur, speaks for itself. 


THEORETICAL CONSIDERATIONS 


The appearance, following ultraviolet 
blood irradiation therapy, of several of the 
known biochemical and physiological effects 
of ultraviolet, notably the bactericidal, 
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detoxification and vasodilation effects, as 
well as the increase in venous oxygen values 
of individuals with abnormally low venous 
oxygen content, has been reported by 
Miley,‘ Knott and Hancock,’ Rebbeck®? 
and Barrett.® 

It seems rather unlikely that any of these 
four effects of ultraviolet, alone or com- 
bined, could completely account for the 
dramatic result observed in the thirteen 
cases reported. Therefore, it is not improb- 
able that one or more other physiological 
or biochemical effects must be considered 
as partially responsible for this profound 
and rapid change in the status of the 
patient with acute thrombophlebitis. 

In a recent report, Rebbeck and Miley’ 
stated they had made the observation that, 
in patients with peritonitis with advanced 
and prolonged paralytic or adynamic ileus, 
a rapid and consistant restoration of 
gastrointestinal to normal smooth muscle 
tone and contractility occurred, often 
twelve to twenty-four hours after a single 
blood irradiation. This was observable 
clinically in this short period of time by the 
expulsion of flatus, disappearance of ab- 
dominal distention, the reappearance of 
normal intestinal motility and the reap- 
pearance of normal abdominal auscultatory 
signs. Such an effect represents a restora- 
tion to normal balance of that part of the 
autonomic nervous system directly con- 
trolling smooth muscle tone and con- 
tractility of the abdominal portion of the 
gastrointestinal tract, a part of the auto- 
nomic system hopelessly out of balance 
before the application of ultraviolet blood 
irradiation therapy. 

Continuing along this line of reasoning 
it is possible, in the light of the clinical 
effects observed in acute thrombophlebitis 
following ultraviolet blood irradiation ther- 
apy, to draw an analogy and point out 
that there also obviously occurs a restora- 
tion to normal tone and contractility of 
the smooth muscle elements of that portion 
of the peripheral vascular system directly 
affected by the pathology of acute thrombo- 
phlebitis. Again we find in turn a marked 
restoration to normal balance of those 
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automatic fibers innervating those blood 
vessels affected by the thrombophlebitis, 
fibers which previous to blood irradiation 
were in an advanced state of imbalance, as 
shown by their partial or complete atony. 

Whether the effect of irradiated blood is 
directly on smooth muscle in the instances 
of paralytic ileus and thrombophlebitis 
mentioned, whether it is involved with the 
acetylcholine mechanism directly, whether 
it is a direct effect on peripheral or post- 
ganglionic autonomic fibers or a central 
effect, it is impossible to say. In view of the 
lack of evidence, especially in acute 
thrombophlebitis, of central and general- 
ized autonomic nervous system imbalance, 
and in view of the purely local type of 
autonomic imbalance, one would consider 
a localized peripheral action of irradiated 
blood on that part of the autonomic system 
in a state of marked and obvious imbalance 
a distinct possibility. Against this view is 
the obvious fact that marked generalized 
peripheral vasodilation occurs with almost 
monotonous frequency following blood 
irradiation, that frogs irradiated externally 
with ultraviolet show vasodilation not only 
of the cutaneous capillaries but also of the 
capillaries of the large viscera; both of 
these effects are possibly due to direct 
stimulation of the medullary vasomotor 


centers, of preganglionic parasympathetic 


fibers, or to a diffuse, generalized post- 
ganglionic stimulation, and are not neces- 
sarily associated with a previously existing 
breakdown of autonomic nervous system 
control. 

It is interesting to observe that the 
grossly discernible vasodilation effects no- 
ticed following application of ultraviolet 
blood irradiation therapy occurs in appar- 
ently normal humans, as well as in those 
who are suffering from various disease proc- 
esses, whereas an increase in tone of nor- 
mal gastrointestinal smooth muscle is not 
apparent, at least not to the extent that it 
produces colicky or cramp-like contrac- 
tions. Likewise, as just stated, no evidence 
of an increase in smooth muscle tone, as in 
acute thrombophlebitis with edema, ap- 
pears in normal individuals following blood 
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irradiation, but, on the contrary, only 
vasodilation. Therefore, it must be assumed 
that there exists a profound and funda- 
mental regulating effect of irradiated blood 
upon the autonomic nervous system; this 
effect could be described as a “normal- 
izing’”’ effect and becomes most apparent 
in definite imbalance of the autonomic 
system. 

In any event, there exists a close relation- 
ship between ultraviolet blood irradiation 
therapy on one hand and the restoration 
to normal of an autonomic regulatory 
mechanism hopelessly out of balance sec- 
ondary to such pathological processes as 
found in paralytic ileus and acute thrombo- 
phlebitis. That this effect represents a 
subtle mechanism of an enzymatic or 
catalytic motive, is theoretically possible 
and suggests itself. A more simple theoreti- 
cal explanation would be that individuals 
who respond to ultraviolet blood irradia- 
tion therapy so obviously, may be suffering 
from ultraviolet deprivation brought about 
by a breakdown, secondary to various 
disease processes, of the body’s mechanism 
for absorbing ultraviolet, by an inadequate 
supply of ultraviolet, or by a combination 
of both. 

Again we wish to emphasize that ultra- 
violet blood irradiation therapy produces 
some known and probably many unknown 
biochemical and physiological effects of 
ultraviolet energy and is not specific treat- 
ment for any disease. However, it is equally 
true that those disease processes which can 
be benefitted by the production of the 
aforementioned effects of ultraviolet energy 
probably will be controlled efficiently by 
ultraviolet blood irradiation therapy. 


SUMMARY 


1. In thirteen consecutive instances, 
individuals with acute thrombophlebitis 
were given ultraviolet blood irradiation 
therapy. 

2. In all thirteen, a rapid disappearance 
of pain and tenderness was observed, usu- 
ally within twenty-four to forty-eight hours 
following a single blood irradiation. 
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3. A drop to normal of abnormally high 
temperatures, when present, was found to 
occur within forty-eight to seventy-two 
hours. 

4. Edema subsided completely in twelve 
of the thirteen cases, the disappearance 
time varying from thirteen to fifteen days. 
In the thirteenth case, a marked induration 
was associated with edema and neither had 
disappeared when the patient left the 
hospital on the eighth postirradiation day. 

5. A complete absence of untoward 
effects in all patients treated was evident. 

6. Of the thirteen cases, five were good 
examples of the failure of sulfa drugs plus 
local heat, bedrest, and elevation of the 
affected extremity to control thrombo- 
phlebitis; four received only ultraviolet 
blood irradiation therapy and_ bedrest; 
three had failed to respond to local heat, 
bedrest, and elevation of the affected 
extremity; and one represented the absence 
of any effect, in fifty days, of four therapeu- 
tic nerve blocks to influence the disease 
process; an apparent permanent indurative 
damage had occurred. 


CONCLUSION 


1. A new phenomenon, the relatively 
rapid disappearance of the classical signs 
of thrombophlebitis following ultraviolet 
blood irradiation therapy, has become 
apparent. 

2. The excellent results observed in 
the thirteen consecutive cases reported 
warrants the further clinical applica- 
tion of ultraviolet blood irradiation ther- 
apy in individuals suffering from acute 
thrombophlebitis. 
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TOBACCO SMOKING AND CANCER OF THE LUNG 


Epwin J. Grace, M.D. 
Diplomate of the American Board of Surgery 
BROOKLYN, NEW YORK 


HE average clinician is slow in ap- 

preciating and applying, in clinical 

practice, the great advances made 
during the last half century in the basic 
sciences of chemistry, physics and biology. 
This approach becomes most important 
when we consider the increasing number of 
cancer cases which involve the respiratory 
tract, and examine, at the same time, the 
possible bearing which excessive smoking 
may have on this pathologic condition. 

A comprehensive review of the literature 
on this subject has brought to light many 
interesting reports, but the experimental 
studies of Roffo,! conducted in Buenos 
Aires, demand, in my opinion, some com- 
ment, because of the great influence they 
might have upon an important phase of 
medical science, namely, that of preventive 
medicine. 

After having had an opportunity to ob- 
serve, over a period of ten years, an unusu- 
ally large series of patients with cancer of 
the lung, in two of the large municipal 
hospitals in New York City, two very dis- 
tinct elements were noted in these patients: 
First, the patients were almost always men; 
second, they were heavy cigarette smokers 
and almost always inhalers. There is no 
experimental proof at hand to demonstrate 
that the smoking of many cigarettes was 
the cause of lung cancer, however, some 
aspects of this problem should be carefully 
evaluated. 

Roffo has shown, what seems extremely 
logical to me, namely, that a carcinogenic 
compound (benzpyrene) can be isolated 
from tobacco tar. This mvestigator has 
studied the action of tar, particularly 
tobacco tar, upon the human organism. He 
found that the latter is more active and 
malignant than coal tar, and that 95 per 
cent of all cancers of the lung, larynx 


and pharynx occur in smokers. Mortality 
among smoking patients afflicted with can- 
cer mounted from 148, in 1926, to 513, in 
1937. These observations and chemical 
investigations indicated that the carcino- 
genic agent is not contained in the nicotine 
but is a component of the products of 
combustion of tobacco while smoking. He 
fmally isolated the actual carcinogenic 
component (benzpyrene) from tobacco tar 
by fractional distillation at a temperature 
of more than 380°c. Experiments with this 
substance revealed that it is highly carcino- 
genic, and causes invasive, expanding and 
destructive proliferations. The primary 
lesions appear earlier than those caused by 
the use of total tobacco tar. On the basis of 
these observations, Roffo concludes that 
tobacco benzpyrene is responsible for the 
carcinogenic action found in tobacco tar. 
It is obvious, therefore, that this product 
of combustion deeply inhaled into the lungs 
of cigarette smokers—for cigarette smokers 
usually inhale—is deposited in the lung 
along the entire bronchial system, and most 


of the biologic principles are present, [ 


believe, to produce bronchogenic carcinoma 
in accordance with well known animal 
experiments. 

The three cases which were studied at 
this Clinic were all heavy smokers, and all 
had inhaled over a period of at least fifteen 
years. All three had a very active and 
inoperable cancer, with metastases, and 
died as a result of this disease. 


CASE REPORTS 


CaseE1. W. D., a male, age forty, came to 
the Clinic, March 24, 1937, with a history of 
numerous head colds, developing during short 
intervals, combined with sore throat, and 
followed by a dry, hacking cough. There was a 
small amount of thick, blood-streaked sputum. 
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This patient had been gassed during World 
War 1, and at that time had been ill for four 
months. His father had died of a brain tumor. 


Fic. 1. Case 1. Microphotograph taken at 
operation. 


The patient had been losing weight. There was 
no fever or night sweats and no chest pain. 
Sinus trouble had been present for some time, 
and it became worse on March 26, 1937. 
Roentgenograms taken shortly before this time 
revealed a possible tuberculous lesion at both 
apices, which was of minimal extent, of fibrotic 
appearance, and apparently arrested. However, 
a mass-like infiltration was noted extending 
from the upper part of the left cardiac border 
into the first and second left intercostal spaces. 
No tubercle bacilli were demonstrable. Fluor- 
oscopy of the esophagus showed that the latter 
was pushed over to the right of the level of the 
pulmonary lesion. 

On September 14, 1937, exploration of the 
left thoracic cavity was made by an anterior 
approach between the second and third ribs. 
The upper mediastinal area was entered and a 
tumor mass found which was fixed and ob- 
viously inoperable. The tumor occupied the 
entire three-fourths of the upper part of this 
cavity, and was confluent with an adherent 
mass in the upper left lobe. In view of the 
inoperability of the tumor, fifteen seeds of 
radium emanation were implanted into the 
mediastinum. There was no gross evidence of 
metastases on the surface of the left lung, 
but the primary tumor was probably in the 
periphery of the left upper lobe. 

A biopsy of the mediastinal mass was taken 
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and, microscopically, it was a Grade tv tumor, 
probably a bronchogenic metastasis. 
The general condition seemed fair during 


Fic. 2. Case 11. Microphotograph taken at 
operation. 


repeated check-ups, the radon seeds having 
apparently helped the mediastinal obstruction. 
In August, 1938, he complained of pain in the 
left forearm, with numbness in the fifth finger. 
His cough was becoming worse, and was 
accompanied by nausea and vomiting. He 
subsequently developed a classical Horner’s 
syndrome. The patient continued to lose weight, 
and all symptoms grew progressively worse. 
Death ensued shortly afterward. 

Case u. F. R. P., a male, age fifty-four, 
reported to the Clinic, in March, 1940, with 
a history of having had a slight cough for two 
or three years. During the past three months 
there had been some pain in the left shoulder, 
radiating to the hand. The patient was losing 
weight and had moderate hemoptyses. Roent- 
genograms, taken elsewhere, showed marked 
infiltration in the left upper lobe, with a large 
cavity just below the level of the clavicle, 
strongly suggestive of pulmonary tuberculosis. 
One positive sputum was obtained. The best 
method of treating the condition appeared to 
be an upper-stage thorocoplasty. At operation, 
there was found, between the third and fourth 
ribs, a protrusion about the size of a small egg, 
grossly, suggestive of a neoplasm. 

Pathologic examination revealed broncho- 
genic carcinoma, Grade 11. No tuberculosis 
was found at any time in the many tissues 
involved. 
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Shortly before his death a classical Horner’s 
syndrome developed, probably as a result of the 
spreading neoplasm. The patient died three 
months postoperatively. 

Case 11. A. H., a male, age thirty-nine, 
complained of pain in the chest, chronic cough, 
and loss of weight during the six months pre- 
ceding his visit to the Clinic (October, 1941). 
Roentgenograms revealed atelectasis and fluid 
in the left side. Bronchoscopic examination 
demonstrated a neoplasm involving the left 
main bronchus. Operative exploration was 
undertaken through an anterior approach. 
Adhesions were found throughout most of the 
pleural space, which were unusually dense over 
the left lower lobe, where they were firmly 
adherent to the chest wall and diaphragm with 
numerous metastatic implants. Surgical re- 
moval was not possible. 

A biopsy of the lung showed bronchogenic 
carcinoma, Grade 1. 

The patient died, January 2, 1942, with 
generalized metastases involving the _peri- 
cardium, pleura, pancreas and stomach, with 
the primary site in the left lung. 


I believe the three cases discussed here 
bear out the theory of Roffo, that possibly 
the carcinogenic irritants from tobacco tar 
are deposited in the lung, and the end 
result of this irritation, in a biologically 
susceptible individual, is the production of 
a bronchogenic carcinoma. 

In spite of all the technical improvements 
of dealing with cancer, we, at present, can- 
not successfully cope with high grade neo- 
plasms of the lung, and the low grade 
tumors which give a better prognosis surgi- 
cally, represent a badly handicapped group 
of individuals. 

In attempting to analyze these cases of 
cancer of the lung using tobacco smoking as 
the causative agent, we note data that 
might be productive of important prevent- 
ative measures. Cramer, in discussing the 
many causes of cancer, and from experi- 
mental evidence at present available, when 
applied to man, established four distinct 
groups: (1) Carcinogenic agents, (2) pre- 
cancerous conditions, (3) susceptibility, 
and (4) time factor. 

In applying Cramer’s grouping to the 
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three cases herewith reported, in Group 1 
(carcinogenic agents), we find a very potent 
carcinogenic compound (Benzpyrene) in 


3. Case 111. at oper- 
ation. 


the tar of smoking tobacco that all these 
patients deposited in their lungs. 

Regarding Group 11 (precancerous condi- 
tions), Dr. Cramer reports that “during 
the prolonged period of induction necessary 
for a carcinogenic agent to elicit cancer, the 
tissue on which these agents act undergoes 
a pathologic change, and it is in this altered 
tissue that eventually a malignant condi- 
tion develops in a sharply circumscribed 
area.” We believe that in our three cases 
this etiologic factor was probably produced 
by tissue alteration from the constant 
inhalation of the tar with its carcinogenic 
agent. 

Group ul (susceptibility) cannot be 
directly applied to any of these cases with 
certainty, except possibly in Case 1, where 
the history states that his father died from 
brain tumor. However, the mere fact that 
a tumor did develop shows that some 
degree of susceptibility may have existed, 
which might have been stimulated by a 
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carcinogenic agent. In genetically suscepti- 
ble individuals. In spite of these apparent 
imponderables, in attempting to estab- 
lish scientific facts, Cramer states: ‘‘The 
relationship between the two factors sus- 
ceptibility and carcinogenic agent can be 
expressed crudely by a simple equation of 
two variables A and S, and a constant, C: 
A X S = C. In such an equation the one 
variable increases as the other diminishes. 
If A represents the carcinogenic agents, S 
the susceptibility, and the constant C the 
carcinogenic effect, the equation expresses 
the fact that cancer can arise in an organ- 
ism either with a high susceptibility and a 
weak carcinogenic stimulus or with a low 
susceptibility and a strong carcinogenic 
stimulus. The equation reads therefore: 
Carcinogenic agent X susceptibility =.car- 
cinogenic effect.” It is believed that the 
three cases reported partly fulfill these 
requirements. 

In Group tv (time factor) all these cases 
more than fulfill this time requirement. 
Their ages being forty, fifty-four and fifty- 
nine, respectively, the period of smoking 
with the induction of tar, with its carcino- 
genic compound, into the lung was a 
minimum of twenty years. The significance 
of this time factor is obvious because “the 
production of cancer by coal tar requires on 
the average six months in a mouse and 
fifteen years in a man. With a life span of 


Grace—Cancer of Lung 


JUNE, 1943 


two years for a mouse and seventy years 
for a man, six mouse-months represent 
one-fourth of the life span of a man. During 
this long period of induction the tissue on 
which the carcinogen acts undergoes a 
series of pathologic changes involving 
among other things increased cell division. 
Eventually this altered tissue passes into a 
condition in which a few cells within this 
altered tissue undergo, sooner or later, 
an irreversible intracellular change which 
transforms them into malignant cells. 
When this happens the scene changes from 
the exterior to the interior of the cell.”’ 


CONCLUSIONS 


In three proved cases of cancer of the 
lung, it would seem logical to assume that 
possibly in some biologically susceptible 
individuals, the carcinogenic agent in the 
tar of smoking tobacco might be the causa- 
tive factor. Using clinical data, and co- 
ordinating it with studies in the basic 
science of chemistry and biology, further 
evidence Is suggested to confirm our opin- 
ion that the gravity of this habit of smoking 
should be clinically emphasized. 
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THE VALUE OF AUSCULTATION OF THE ABDOMEN IN 
THE DIAGNOSIS OF ACUTE APPENDICITIS 


N. C. Stevens, M.D. 
Associate Attending Physician, Elliot Community Hospital, Keene, New Hampshire 
WALPOLE, NEW HAMPSHIRE 


HE cardinal symptoms and physical 

signs of acute appendicitis are so well 

known it is not necessary to discuss 
them in this article. The writer will confine 
himself to the discussion of the value of 
auscultation of the abdomen in the diag- 
nosis of acute appendicitis. So little atten- 
tion has been paid to the significance of the 
peristaltic rate in its relation to some func- 
tional and organic conditions of the ab- 
domen, it might be well to state what the 
normal rate is and its variations in func- 
tional disturbances and organic diseases. 

The peristaltic rate in a healthy young 
adult varies between five and ten tinkles a 
minute. After a meal there may be a slight 
increase in the rate. The tinkles are high 
pitched and faint in character. They re- 
semble the sound of water dropping into a 
well from a height. The rate is influenced 
by the condition of the nervous system, 
indiscretions of diet, alcohol and by certain 
organic conditions such as acute appendici- 
tis, perforated gastric ulcer and intestinal 
obstruction. It is influenced by diseased 
conditions in other parts of the body, by 
high temperature, and by certain drugs. 
This article is concerned with the effect of 
inflammation of the appendix upon the 
peristaltic rate. 

At the beginning of an attack of acute 
appendicitis the peristaltic rate is in- 
creased. At this stage the inflammation 
acts as an irritant with stimulation of the 
autonomic nerve endings and an increase 
in the rate. As the inflammation proceeds 
and the outer coat of the appendix becomes 
involved peristalsis diminishes. When the 
peritoneum becomes involved by a leakage 
of exudate, peristalsis ceases altogether and 
the abdomen becomes silent. Cessation of 


peristalsis seems to depend upon infection 
or Irritation of the peritoneum. In cases of 
retrocecal appendicitis with the appendix 
lying outside of the peritoneum the peri- 
staltic rate is apt to be accelerated and has 
a characteristic muffled sound, faint and 
distinct, which can be best discribed as 
“scratchy.” After rupture of an appendix 
with the exception of retrocecal appendici- 
tis, the abdomen remains silent until 
extension of peritonitis ceases and inflam- 
mation becomes localized. Then peristalsis 
begins again. After rupture of an appendix 
the abdomen may remain silent from 
twenty-four to forty-eight hours. 

If the peritonitis becomes localized and 
an abscess forms in the right lower quad- 
rant, partial obstruction may occur which 
stimulates the peristaltic rate to overcome 
the obstruction. 

There is a large group of cases character- 
ized by right lower quadrant pain, tender- 
ness, spasm, a rise in temperature and pulse 
rate and possibly a slight increase in the 
blood count as well as nausea and vomiting 
that are not due to inflammation of the 
appendix. All the cardinal signs and symp- 
toms can be simulated by a spastic cecum 
and a collection of gas in the right lower 
quadrant. Fortunately, in this condition 
peristalsis is usually hyperactive and may 
be continuous which is the reverse of that 
which occurs in acute appendicitis. As a 
rule symptoms subside very quickly after 
an enema, or a hypodermic injection of 
sodium luminal. 

A great many of these patients are oper- 
ated upon and a normal appendix is 
removed at operation. A word of caution 
must be added here. Not all silent abdo- 
mens are due to peritonitis. In some cases of 
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acute indigestion due to indiscretions of 
diet, alcohol, extreme fatigue or nervous 
tension there is spasm at the pylorus which 
seems to effect the motility of the entire 
gut. In this condition no sounds are heard 
over a considerable period, which with the 
associated pain and occasional nausea and 
vomiting, might lead one into the error of 
believing that a surgical condition exists. A 
large dose of sodium luminal given hypo- 
dermically will relieve this condition in a 
short time. Usually within twenty five 
minutes after the injection peristalsis 
begins, the pylorus opens and gas and 
stomach contents begin to pass along; at 
this point the pain and discomfort usually 
disappear. 

Attacks of periodic vomiting, especially 
in children, are quite common. The vomit- 
ing may be associated with pain but usually 
is not. The vomiting may continue for 
hours and even days. In these cases there is 
also spasm at the pylorus and the abdomen 
may be silent for long periods of time. 


CASE REPORTS 


Case 1. On December 21st, a garage man, 
aged thirty-two, began to have pain in his 
~abdomen. At the beginning the pain was cramp- 
like in character, worse after eating. Next day 
the pain was general and was worse than the 
preceding day. He felt nauseated, but did not 
vomit. In the evening he had a temperature of 
g9°F. A physician was called who made the 
diagnosis of intestinal grippe and advised a 
cathartic and enema. The result from the 
enema was not satisfactory. The following day, 
December 24th, the patient was much worse. 
The pain had localized in the right lower 
quadrant and his abdomen was distended. He 
had had no movement of the bowels and an 
enema was unsuccessful. The next day I was 
called in to see him. He appeared acutely ill, 
his face was flushed, his tongue coated and dry. 
His abdomen was considerably distended, there 
was tenderness over the entire abdomen, but 
most marked over the right lower quadrant. 
There was rigidity in the right lower quadrant. 
On auscultation peristalsis was entirely absent. 
His blood count was 18,000, with 85 per cent 
polymorphonuclears. 
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The patient had been operated upon for 
appendicitis several years ago, and an in- 
flammed appendix was said to have been 
removed. It was evident that the patient had 
an acute condition of the abdomen, but due to 
the fact that an appendectomy had been per- 
formed I thought the most probable condition 
was intestinal obstruction. His immediate 
removal to the hospital was advised. A con- 
sultant was called who advised an immediate 
operation. At operation an abscess was found 
in the right lower quadrant resulting from a 
gangerous stump of the appendix which had 
not wholly been removed at the previous oper- 
ation. The abscess was more or less walled off, 
but there was a considerable area of the 
peritoneum involved. He had a very stormy 
time for three days following the operation and 
it was thought he could not survive. However, 
after the third day he began to improve and 
made an uneventful recovery. 


For auscultation to be of any value it is 
necessary to listen at invervals over a 
period of time, from one-half to three- 
quarters of an hour. Peristalsis may be 
absent at one examination, but not at 
another. 


Case ul. A laborer, fifty-two years old, 
began to have pain in his abdomen on the 
evening of November 21st. The pain was 
intermittently severe, first general and then 
becoming more intense in the right lower 
quadrant. He vomited several times during the 
night and the day following. His bowels had 
not moved for two days. On November 23rd, 
he called a doctor for the first time. His tem- 
perature was 99.5°F. There was tenderness and 
rigidity in the right lower quadrant and marked 
tenderness on rectal examination. 

The same evening I saw the patient in con- 
sultation. The temperature was then normal 
and the tenderness and rigidity had diminished 
somewhat. On auscultation of the abdomen the 
peristalsis was loud and continuous. My advice 
was to give the patient an enema and to 
wait. 

The next morning the pain had disappeared; 
there was no tenderness or rigidity, only a 
slight soreness remaining. The peristaltic rate 
was almost normal. Following the enema the 
patient had had a large evacuation. The fol- 
lowing day he left the hospital. 
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There are a large group of cases charac- 
terized by right lower quadrant pain and 
tenderness that simulate acute appendicitis 
very closely. This is due to either constipa- 
tion, indigestion, or to a spastic cecum, a 
condition very common in nervous people. 
Gas collects behind the spastic segment, 
and very severe pain may ensue. 


Recently I saw a case that simulated the 
picture of the perfect textbook case of acute 
appendicitis. A boy eight years old began to 
have pain in the abdomen about g a.m. During 
the morning he vomited several times. About 
4 P.M. the pain shifted to the right lower 
quadrant. His mother became alarmed and 
called me in to see him. On physical examina- 
tion the face was flushed, the tongue coated, the 
temperature 9916 °F., pulse go. The tenderness 
was marked in both lower quadrants, more so 
on the right. Peristalsis was intermittently very 
active, loud gurgling sounds followed by silent 
intervals. An enema was given which brought 
away a considerable amount of flatus and hard 
fecal matter. Inside of half an hour the child 
was perfectly comfortable, and the peristalsis 
was diminished. 


A large percentage of these patients are 
operated upon and a normal appendix is 
removed. Nearly all the cardinal signs of 
acute appendicitis may be present: pain 
and tenderness in the right lower quadrant, 
nausea or vomiting, a slight elevation of 
temperature. In one case I saw, there was 
even a rise in the blood count to 145,000. 
However, in these cases the peristaltic rate 
is usually increased, and may be continu- 
ous. Very often the abdomen becomes so 
noisy that the patient himself is conscious 
of it. I have yet to see a case of acute 
appendicitis approaching rupture with a 
noisy abdomen. As a rule the symptoms 
subside very quickly after an enema. A 
hypodermic of sodium luminal is useful in 
relieving the spasm. 


Case 11. A boy, aged twelve, complained 


of pain in his abdomen at noon. The pain 
increased in severity during the afternoon. It 
was localized mostly in the epigastrium. He 
vomited several times. 

At 6 p.m. I was called in to see him. He looked 
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rather acutely ill. The tongue was not coated; 
throat and chest were normal. There was a 
slight fullness to the abdomen. The tenderness 
was general, probably more in the right lower 
quadrant than elsewhere. There was no 
rigidity. On listening to the abdomen over a 
period of fifteen minutes no peristaltic sounds 
were heard. The temperature was 99.5°F. and 
the pulse rate 95. The white blood count was 
18,000 with go per cent polymorphonuclears. 

His immediate removal to the hospital was 
advised. Just before operation the abdomen 
was still silent. 

At operation a swollen, moderately con- 
gested appendix was found directly beneath 
the incision on the peritoneum. It was lying 
free and almost touching the peritoneum, so 
no handling of the intestine was necessary. The 
appendix was covered with fibrin. It was 
removed without difficulty. In all probability 
it was several hours away from rupture. 

This patient was operated upon eight hours 
after the onset of symptoms. The abdomen was 
silent at the end of six hours. Peristalsis may 
have been absent for sometime previous to my 
visit. Peristalsis stopped early because the 
appendix was lying free and close to the 
peritoneum. 


A good rule in suspected cases of acute 
appendicitis is that with increasing pain in 
the right lower quadrant and decreasing 
peristalsis the chances of an inflamed 
appendix are strong. 


Case tv. On May ith, at 4 p.m. a lady, 
age thirty-five, came to my office complaining 
of pain in the right lower quadrant. She said 
that for the past ten days she had had cramp- 
like pains in her abdomen, that they had been 
general up to the day she had come to see me, 
and that during the last twenty-four hours had 
localized in the right lower quadrant. She had 
been up and around and able to do her work, 
and had worked all day up to the time she came 
to see me. She had not vomited nor had she 
been nauseated. She had lost eight pounds in 
the last ten days. Her temperature was 99°F. 
On examination the abdomen was soft except 
in the right lower quadrant where there was 
rigidity and extreme tenderness. A mass was 
felt which could be rolled under the fingers and 
gave the impression of a distended loop of gut. 
A rectal examination was entirely negative. 
The white blood count was 12,000 with 80 per 
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cent polymorphonuclears. Listening at intervals 
over a period of three-quarters of an hour, | 
heard no peristaltic sounds whatever. 

I told her that I thought she had a rup- 
tured appendix and should be in the hos- 
pital. She expressed considerable surprise at 
the diagnosis and did not like the idea of going 
to a hospital. She did not agree with my 
diagnosis, as she did not see how it was possible 
to have a ruptured appendix and be able to 
walk around and keep at her work. She went 
home undecided what she would do. Later 
in the evening her employer called me and 
asked for a consultation. The next morning a 
surgeon called to look at her. She was feeling 
much better, had very little pain, her tempera- 
ture was normal, the mass which I had felt the 
afternoon before had disappeared, there was 
practically no rigidity and very little tender- 
ness. The surgeon did not think she had an 
appendix and advised her to get up and go 
about her work. 

I did not see her again that day, but went to 
see her the next morning, May 13th. She was 
not feeling very well. She complained of cramp- 
like pains in her right lower quadrant. She had 
had a chill which lasted for fifteen minutes the 
night before and had vomited once. On exami- 
nation there was again some rigidity in the 
right lower quadrant and a moderate amount of 
tenderness. A definite tender mass could be felt 
easily. The blood count was 14,000 with 85 per 
cent polymorphonuclears. Peristalsis was audi- 
ble at this time as it had been the previous 
morning when the surgeon examined her. I 
reported the results of my examination to the 
surgeon and he advised her immediate entrance 
to the hospital. 

At operation upon opening the peritoneum 
there was a moderate amount of free fluid. The 
appendix was very large, red and adherent to 
the cecum and lateral abdominal wall. The 
omentum had almost completely encircled it 
except where it touched the peritoneum. At 
this point of contact it had ruptured and was 
gangrenous. 

When I first saw this patient the appendix 
either had ruptured or was on the point of 
rupturing. The next morning she was feeling 
better with practically no pain. Peristalsis 
which had been absent the afternoon before 
was infrequently audible which meant that 
the abscess was walled off and extension of 
peritonitis had ceased. The return of her 
symptoms on the third day was probably due to 


increase in size of the abscess and absorption of 
pus. 

Case v. A laborer, age twenty-two, while 
eating supper on the evening of November 
25th, began to have severe generalized abdom- 
inal pain. Toward the middle of the night the 
pain became so severe he called a doctor. 
About this time the pain had localized in the 
right lower quadrant. On examination there 
was tenderness in both lower quadrants and 
most marked in the midline below the umbili- 
cus. The abdomen was soft and there was no 
rigidity. At that time the doctor was doubtful 
whether there was any surgical condition. 
During the night the patient vomited several 
times. His temperature was 99°F. The pain per- 
sisted all night and the next day, but it was not 
sO severe as to prevent him from sleeping at 
intervals. I was asked to see him in consul- 
tation in the afternoon about 3 p.M. 

He complained of moderately severe pain. 
The temperature was 99.5°F. He had not 
vomited for over twelve hours. He had taken a 
cathartic the night before and his bowels had 
moved well in the morning. The abdomen was 
fairly soft; there was no rigidity, but a slight 
fullness in the middle line below the umbilicus. 
Tenderness was marked in both lower quad- 
rants. The peristaltic rate was increased, but 
muffled and faint in character. The patient was 
sent to the hospital for observation. I saw him 
again In consultation at g p.m. the same day. In 
the meantime he had been given an enema 
which had not relieved the pain. The physical 
signs were the same as at the previous exami- 
nation, except the abdomen was entirely 
silent. Listening at intervals over a period of 
twenty minutes revealed no sounds whatever. 
Operation was advised and performed at 
10:30 p.M. A large, inflamed appendix about 
the size of the middle finger was found. It was 
pointing toward the middle line. 

This patient was operated on twenty-seven 
hours after his pain began. Peristalsis was 
heard at 3 p.m. It ceased somewhere between 3 
and g p.m. The appendix had not ruptured at 
the time of operation. From its appearance it 
might not have ruptured for another four or 
five hours. 

Case vi. A fourteen year old boarding 
school girl began to have abdominal pain 
during the morning of January 4th. The pain 
was fairly general, and during the morning and 
afternoon it was especially severe. During the 
evening the pain increased in severity and 
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became localized in the right lower quadrant. 
She was slightly nauseated but had not 
vomited. A surgeon was called who made a 
diagnosis of acute appendicitis, and advised her 
removal to the hospital. 

Her temperature upon arrival was 99.6°F. 
pulse 100, white blood cells 9,000, polymor- 
phonuclears 78 per cent, urine examination 
negative. On physical examination there was 
tenderness over McBurney’s point and a sug- 
gestion of rigidity. On rectal examination there 
was marked tenderness in the right pelvic 
region. 

The attending surgeon called up the child’s 
parents and advised an immediate operation. 
The parents requested that another surgeon 
and myself be called in consultation before the 
operation was performed. On our arrival at the 
hospital three hours later, the symptoms and 
physical signs were unchanged, except that the 
white cells count had dropped from 9,000 to 
7,000, and the polymorphonuclears from 78 
to 75 per cent. On auscultation of the abdomen 
peristalsis was active and loud. 

The surgeon who had been called in consul- 
tation did not think an immediate operation 
was necessary and advised keeping the child 
under observation at the hospital for a day or 
two. One of us was of the opinion she did not 
have acute appendicitis, that the pain and 
tenderness was due to gas and spasm in the 
cecum, and that an enema was indicated. 

Shortly after arrival at the hospital she had 
another attack of pain, and there was some 
tenderness and spasm in the right lower 
quadrant. Her temperature was 99.5°F. and the 
blood count rose to 15,000. Peristalsis was 
-active. The surgeon was quite sure that she had 
an acute appendicitis and gave orders that she 
be prepared for operation. I still was not con- 
vinced that she had an acute appendicitis and 
suggested that she be given an enema before 
she went to the operating room. This was done 
and a good deal of hard fecal material came 
away with the enema. A few minutes later the 
pain disappeared and she felt perfectly com- 
fortable. Two hours later the temperature and 
blood count had returned to normal. 

The attack occurred three years ago. She has 
had no trouble since that time. 


This girl presented all the cardinal signs 
of acute appendicitis, pain, tenderness and 
slight rigidity in the right lower quadrant, a 
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slight rise in temperature and a blood count 
of 15,000. However, peristalsis was active 
from the beginning to the end of the attack 
which is not characteristic of acute appen- 
dicitis. At the beginning of an attack 
peristalsis is usually increased, but as the 
inflammation progresses, peristalsis dimin- 
ishes and ceases altogether when the outer 
coat of the appendix becomes involved. 
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Case vit. A college student, twenty-one 
years of age, was awakened by severe pain in 
the epigastrium at 4 A.M. Between then and 
7 a.M. he vomited several times. He refused 
breakfast. He walked one mile from his room 
to the campus. There was no letup in the pain. 
The pain was so severe that he decided to go 
to the infirmary instead of to his classes. By 
this time it was beginning to localize in the right 
lower quadrant. 

On physical examination his temperature 
was 99.5°F., pulse 85, white blood count 25,000, 
polymorphonuclears 85 per cent. There was 
tenderness and moderate rigidity in the right 
lower qudrant. At 9:30 A.M. the attending 
physician noted active peristalsis. At 11 A.M. 
another physician listened to his abdomen and 
made a note that there was only an occasional 
gurgle. At 11:45 A.M. the abdomen was silent. 

He was operated upon at noon. The appendix 
was lying free and was exposed without diffi- 
culty. It was swollen and congested. The tip 
was darker in color and looked as if it might 
soon be gangrenous. It was probably two or 
three hours away from rupture. 

There was a period of eight hours from onset 
of pain to the time of operation. Peristalsis was 
active at 9:30 A.M., considerably decreased at 
11 A.M. and entirely absent at 11:45 A.M. 


CONCLUSIONS 


. Auscultation is a valuable supplement 
to a symptoms, physical signs and blood 
count in arriving at a diagnosis of acute 
appendicitis. 

2. At the beginning of an attack of acute 
appendicitis, the peristaltic rate is usually 
increased. As the inflammation progresses, 
peristalsis diminishes. When the outer coat 
of the appendix becomes involved, peristal- 
sis ceases altogether and the abdomen 
becomes silent. Conversely the writer has 
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never seen a case of acute appendicitis at or 
near the time of rupture with a noisy 
abdomen. 

3. Cessation of peristalsis seems to de- 
pend upon infection or irritation of the 
peritoneum. In cases of retrocecal appen- 
dicitis, peristalsis does not cease entirely 
but becomes faint and muffled, which can 
best be described as “‘scratchy.”’ 

4. Not all silent abdomens are due to 
peritonitis. In some cases of acute indiges- 
tion there is spasm of the pylorus which 
seems to effect the motility of the gut. In 
this condition no sounds are heard over a 
considerable period. 
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PEtvic inflammation brings about menorrhagia through hyperemia (in 


the acute stages), congestion (in the chronic stages), and fibrosis. 
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HE results of experiments through 

which osteomyelitis was reproduced 

by us in animals are discussed in 
the present paper. The thesis is easy to 
understand; the experiments are easily 
repeated and the report offers incentive 
for further experimentation. The technic 
used in the production of hematogenous 
osteomyelitis was set forth in a preliminary 
report. 

At that time only young rabbits were 
used; since then older rabbits and dogs 
have been utilized. In practically every 
instance the method has been successful 
in producing osteomyelitis in the tibia 
selected. Staphylococcus aureus, originally 
cultured from a child with hematogenous 
osteomyelitis, was used without attenua- 
tion. The organism as taken from the 
agar medium, is diluted before injection. 

The rabbits receive a preliminary im- 
munizing dose. One week later sodium 
morrhuate is injected into the metaphysis 
of the tibia. A half hour later the organism 
is injected into the metaphysis of the same 
tibia and osteomyelitis develops. Some 
animals are given the organism intrave- 
nously and the osteomyelitis develops only 
in the tibia which had the morrhuate 
injection. Without the preliminary im- 
munizing dose, most of the rabbits die 
from the disease. In dogs, however, oste- 
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omyelitis can be produced and the animals 
kept living without the immunizing dose. 

The lesion resulting is a pan-osteitis 
rather than a localized bone abscess. It 
is a phlegmonous process involving all 
the elements of the bone, and resembles 
the disease as it occurs in man. The basic 
principle operating in the development 
of a true osteomyelitis is a suitable 
preparation of the bone. In the experiments 
here reported this preparation was accom- 
plished by the intrametaphyseal injection 
of sodium morrhuate. 

Under the microscope morrhuate may 
be noticed as producing bone necrosis, 
particularly in the region of the osteid 
columns. It almost always brings about 
considerable endosteal reaction, and the 
inner shaft-trabeculae show evidence of 
necrosis. We have never seen any evidence 
of vascular thrombosis. All of the small 
vessels visualized in morrhuate-control 
bones are patent. When in direct contact 
with bone elements, the morrhuate obvi- 
ously exerts a localized toxic action to be 
expected, since the marrow spaces have 
no anatomic communication with the 
blood vessels. Our injections were made 
into the metaphysis and hence into the 
marrow spaces. 

The morrhuate does just damage enough 
so the bacteria are enabled to produce 
osteomyelitis. In other words, our use 
of the morrhuate supplied the unknown 
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factor by providing the soil. Trauma or 
embolism may do it in man. 
Formerly, osteomyelitis in man was 
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intrametaphyseal injection of staphylo- 
cocci, whether virulent or attenuated, will 
result in a true osteomyelitis. 


Immunizins ns | SOLL | 
infection “> OSTEO 
with. survival 
[SEED] 
lst WEEK 2nd WEEK 3rd WEEK 4th WEEK 
morrhuate 
Staph. aureus Osteo 30% survival No survivals 
injected into 
metaphysis 
Sod..morrhuate 
injected into 
metaphysis Osteo 40% survival No survivals 
Stap. aureus 
intravenously 
Immunizing, morrhuate 
subQ injection |[Staph. aureus Osteo Anumals 
Staph.aureus | injected into | 90% survival sacrificed. 
metaphysis 


Fic. 1. Scheme outlining method for the experimental production of osteo- 
myelitis. 


thought due to vascular thrombosis and 
infection. Morrhuate was selected as the 
thrombotic agent, the belief that it acted 
in this manner lasting until observed necro- 
sis of the bone convincingly annulled it. 
The evidently direct action of the mor- 
rhuate on the osteoid columns and endo- 
steal bone produces local bone damage but 
no thrombosis of vessels. The morrhuate 
does not penetrate the blood vessels. It does 
enter the marrow spaces. A certain amount 
of irritative necrosis of the bone ensues. 
When Staphylococcus aureus is implanted 
on this soil by either the intravenous or the 
metaphyseal route, an osteomyelitis invari- 
ably develops. 

From the results of a large number of 
experiments, it may now be considered 
certain that unless the proper soil exists 
in the bone, neither intravenous nor 


The necrosis produced by the injection 
of sodium morrhuate into the metaphysis 
is not severe. Unless infection supervenes, 
complete regeneration is noted in about 
three and one-half weeks. (Fig. 8.) The 
necrosis is barely evident in roentgeno- 
grams. In some there is slightly increased 
density of a diffuse nature; in others there 
are areas of rarefaction; in many, no detect- 
able change. 

Abundant evidence substantiates the 
thesis that in the natural history of this 
disease bone damage occurs early and 
precedes the development of the pan- 
ostéitis. The end result of the morrhuate 
injection is, therefore, damaged bone. 
The result of its infection is osteomyelitis. 

The roentgenographic picture and the 
pathologic specimens are comparable with 
those seen in human osteomyelitis. Some 
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of the local pathologic changes so char- 
acteristic of the disease in man, which 
we have reproduced experimentally, are: 


changes in circulation, emboli, infarction, 
anemia, necrosis, sequestration, involu- 
crum formation. 

Consequently we believe we have a 
reliable method of producing experimental 
osteomyelitis in rabbits and dogs, which 
is capable of further development. 

Our experiments re-affirm the following 
facts: (1) The firm attachment of peri- 
osteum at the epiphyseal line safeguards 
the neighboring joints. (2) The epiphysis 
is a strong barrier against the spread of 
infection. (3) Spread of the infection to a 
joint is unusual (except in the hip). 

In the majority of osteomyelitic tibias 
the neighboring epiphyseal plate (juxta- 
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metaphyseal) is involved. There are large 
collections of polymorphonuclear cells and 
some necrosis of bone trabeculae; new bone 


B 
Fic. 2. a, osteomyelitis o right tibia of four weeks’ duration produced by the 
intrametaphyseal injection of .3 cc. of sodium morrhuate followed in one 
hour by the injection of .2 cc. of a 19 dilution of a broth culture of hemolytic 
staphylococcus aureus. B, same rabbit as in 2a fifty-three days after the in- 
duction of osteomyelitis. Healing is evident; epiphysis and knee joint are not 
involved. 


is laid down at the epiphyseal line, and 
with longitudinal growth the area of 
necrosis gradually is separated from the 
epiphyses. Rarely has there been destruc- 
tion of the epiphyseal plate and involve- 
ment of the epiphyses and the joint. 

In one animal we noticed complete 
destruction and restoration of a whole 
epiphyseal plate three weeks after mor- 
rhuate injection. This was in a control, 
i.e., a non-infected animal. The process 
of regeneration following the damage 
produced by the morrhuate is remark- 
able for its rapidity. In most cases the 
regeneration is well advanced in three 


weeks. 
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damage it produces is not extensive and is 
practically microscopic. We have seen in 
morrhuate-control animals complete repair 


In an animal which had an osteomyelitis 
of the tibia produced by sodium morrhuate 
and intravenous Staphylococcus aureus, 


Fic. 3. Fic 4. : 


Fic 5. Fic. 6. 


Fic. 3. Osteomyelitis of the right tibia seven weeks after experimental induction. Note marked thickening 


and periosteal new bone formation. 


Fic. 4. Experimental osteomyelitis of the right tibia in rabbit two and one-half weeks after induction. Note 
that the epiphyseal plate and epiphysis are intact. Sequestration of the tibial shaft, involucrum formation 


and large soft tissue abscess are evident. 


Fic. 5. Right tibia of rabbit eight weeks after experimental induction of osteomyelitis. Healing is well ad- 


vanced. Note sequestrum in midshaft. 


Fic. 6. Experimentally induced osteomyelitis of the left tibia seventeen days old. Note cortical destruction of 


extensive degree. 


a metatastic osteomyelitis lesion appeared 
during the third week in the lower part 
of the left femur. This is the only instance 
of metastatic osteomyelitis in the whole 
series. 

We are convinced that the earliest 
lesion in osteomyelitis is damage to bone 
tissue. Whether in man the soil is provided 
by trauma, or whether necrosis and 
infection are concomitantly due to an 
infected embolus, remains unknown. Our 
own experiments seem to prove that 
changes in bone once initiated, constitute 
primarily a local phenomenon, with, of 
course, the possibility of metastasis. The 
receptive soil for an osteomyelitis is 
damaged bone. Bacterial infection alone 
does not produce osteomyelitis; it must 
lodge in a receptive soil. The use of sodium 
morrhuate is a “lucky strike,” in that the 


and regeneration in three weeks, provided 
there is no infection. 

The osteomyelitis we have developed 
is a pan-osteitis, as distinguished from the 
local osteitis produced by bacterial inocula- 
tion of bone. The majority of bone infec- 
tions seen in compound fractures appear 
to us as in the nature of an osteitus, and 
when a real osteomyelitis develops, it is 
probably due to a self-propagating throm- 
bus arising at the site of fracture, as a result 
of neighboring soft-tissue infection. If 
this is true, the importance of débridement 
is self-evident in order to remove all 
potential sources of infected thrombi which 
may advance in the direction of the peri- 
osteal and subperiosteal vascular systems. 
This would be especially true in the region 
of the nutrient vessel to the shaft and its 
primary and secondary branches. 


— 
4 
) 
3 
| 


New Series Vo. LX, No. 3 


The experimental osteomyelitic picture 
exhibits an acute stage, characterized 
by local tumor, pain, redness and heat, 
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before, during and after development of 
the osteomyelitis, did not change the 
course of the infection or alter the x-ray 


3 


B 


Fic. 7. A, experimentally induced osteomyelitis of right tibia of rabbit of 
fifty-two days’ duration. Practically the entire shaft is involved. B, same 
rabbit as in 7A seventy-three days after the induction of osteomyelitis. Heal- 
ing is well advanced, epiphysis is intact despite severe metaphyseal in- 


volvement. 


without early x-ray findings, but develop- 
ing into subacute and chronic stages with 
definite x-ray changes. The entire process 
takes about three weeks: the acute stage 
lasts about ten days; the subacute, the 
week following the acute, with a heavy 
involucrum in two to two and a half weeks, 
the chronic stage following the acute three 
weeks. The rapidity of the process may be 
accelerated by an excessive amount of 
sodium morrhuate, causing too much 
necrosis. The x-rays reveal destruction of 
bone, periosteal proliferation, sequestra- 
tion, involucrum and abscess formation. 
In no instance did draining sinuses develop. 

Sulfathiazole administered to rabbits 


findings. Nor was the incidence of mor- 
tality affected. Even though the osteo- 
myelitic picture did not vary under its 
use, it was suspected of debilitating the 
animals. 

Results of chemotherapy by the enteral 
route in rabbits should be accepted with 
caution. Blood levels cannot be maintained 
nor absorption be regular, due to the 
herbivorous sac-like stomach of rabbits. 
Dogs might be more suitable for such 
experimentation. 

In the sulfathiazole experiment one 
group of animals was fed 1 Gm. of sulfa 
drug in divided doses, daily. In another 
group the drug was withheld for purposes 
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of control. All of these animals afforded 
x-ray evidence of chronic osteomyelitis, 


but showed no draining sinuses. These 


4 


concentration, though carried out, proved 
unsatisfactory. 
It has been suggested that the young 


Fic. 8. Microphotograph showing metaphysis of rabbit’s 


tibia thirty-four days following intrametaphyseal injec- 
tion of .2 cc. of sodium morrhuate. Zone of necrosis (b) 
separates original provisional zone of calcification (a) 
from regenerated epiphyseal plate and osteoid columns 


were all young rabbits. The same experi- 
ment should be repeated on adult rabbits. 

While the drug apparently had no 
effect on the course of the osteomyelitis, 
the animals receiving it became quite 
debilitated, compared with the control 
group. Cultures from blood and bone 
yielded Staphylococcus aureus. The pus 
cultured from infected bones likewise 
always yielded Staphylococcus aureus. 
In most instances the blood culture was 
positive for the same organism. This 
was also true of the sulfathiazole-treated 
animals. A study of blood sulfathiazole 


rabbits originally experimented upon, of- 
fered an osteomyelitic picture similar 
to that of children during their first year. 
Especially massive involvement and heavy 
periosteal reaction appear in both pictures. 
Also the hematogenous osteomyelitis of 
infants always presents a different problem 
from that seen in older children and adults. 
Infants usually overcome the infection 
under simple supportive therapy, and 
rarely show draining sinuses. 

Bone formation in our rabbits was 
massive and large involucrums formed. 
To determine whether the osteomyelitic 
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course is different in old rabbits, further 
experimentation is being carried out. The 
rabbits now employed are adults with 
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Fic. 9. Microphotograph sho 
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introduced and a plaster cast applied. 
The result may disclose chronic osteo- 
myelitis with draining sinuses. The controls 


wing metaphysis of rabbit’s 


tibia indicating experimentally induced osteomyelitis 
of three weeks’ duration. Zone (a) osteoid columns. Note 
necrosis and purulent exudate; zone (b) fibrous tissue; 
zone (c) living bone. X 65. 


closed epiphyses. They readily develop 
osteomyelitis. The course of the infection 
Is as yet too recent for further report at 
this time. The infection has been success- 
fully reproduced in dogs but not treated 
experimentally as yet. Valuable results 
are expected from these animals. 

Beside those already indicated, many 
experimental problems in the treatment 
of osteomyelitis are now under way. 
One involved early operation upon the 
infected tibia before x-ray evidence was 
present. A window was made in the tibia 
for drainage; the inflammatory marrow 
was cultured and invariably yielded Staph- 
ylococcus aureus; a vaseline pack was 


never developed any. If chronic osteo- 
myelitis can be produced by early surgery, 
treatment of this type of osteomyelitis 
by further surgery, combined with sulfa 
drug and vaseline pack technics, will be 
attempted. 

The excellent clinical reports of Hoyt 
and his associates on the nonsurgical treat- 
ment of acute osteomyelitis, may be possi- 
ble to duplicate experimentally. They used 
both sulfathiazole and sulfadiazine, with- 
out surgery. Even frank, fluctuant, sub- 
cutaneous abscesses were not drained. 
None of their patients developed sinuses. 
How often does one see draining sinuses in 
unoperated osteomyelitis? Is it not true 
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that most of them are operated upon and 
that the combination of acute osteomyelitis 
plus surgery may account for many of the 
draining sinuses? 
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sulfathiazole therapy. Such an outcome 
depends on the fundamental basis in the 
development of an osteomyelitis: bone 
damage and infection. If the infection is 


ETIOLOGY of OSTEOMYELITIS 


Skin — staph 
Throat —— strep 


Fic. 


: Perhaps some animal other than the 
: rabbit, which we believe cannot be ade- 
quately sulfa-drugged, is more tolerant and 
absorbs the drug, developing beneficial 
results comparable to those in man. If 
sulfatherapy is tolerated adequately by an 
animal, the course of experimental osteo- 
myelitis will probably be modified. Even if 
the bone field has been prepared, osteo- 
myelitis may not develop in an animal 
saturated with sulfathiazole. 

At this point a fine opportunity is 
offered for comparison of results from 
operative and nonoperative methods. We 
may compare (1) patients with acute 
cases of the disease who have been operated 
upon but have had no sulfathiazole ther- 
apy, with (2) patients with acute cases of 
the disease who have had sulfathiazole 
therapy but no surgery. We should expect 
the comparison to show a greater percent- 
age of chronic osteomyelitic cases with 
drainage sinuses from the first group: the 
acute cases, operated on, but receiving no 


10. Diagrammatic representation of the important 
etiological factors in human osteomyelitis. 


controlled, the bone may repair itself to a 
great degree and necrotic bone may be 
absorbed by osteoclastic activity and 
phagocytosis. Wilensky long ago stressed 
the point that surgery is often meddlesome 
and adds insult to injury. With the advent 
of sulfathiazole, the comment may be even 
more true. Certainly recent reports indicate 
that acute ‘‘osteos’’ do well if left alone, 
except for supportive measures and for 
chemotherapy. 

The following program of experimental 
therapy is now being carried out by us on 
rabbits with open and with closed epiphy- 
ses. These animals show definite x-ray 
evidence of chronic osteomyelitis but have 
no draining sinuses. 

1. The control animals have never had 
sulfathiazole nor been subjected to surgery. 
They have chronic osteomyelitis without 
draining sinuses, and will be permitted to 
live until the end comes naturally. X-rays 
will be made at regular intervals to observe 
the course of the osteomyelitic process. 
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2. Other rabbits have chronic osteo- 
myelitis without sinuses but had been used 
in the sulfathiazole ‘‘before, during and 
after” experiment. The drug had not 
affected the course of the infection one way 
or the other. One Gm. of the drug had been 
given in daily feedings in divided doses. 
When the drug was stopped, these animals 
had had osteomyelitis on an average of 
eight weeks, but had been without the drug 
for about three weeks when this experiment 
was started. (Staphylococcus aureus culture 
from bone was positive at the time of the 
ensuing operations. ) 

Group 2 has been broken up into the 
following subgroups: (A) Resection of 
entire infected portion of tibia subperi- 
osteally followed by primary suture of 
wound and plaster cast; (B) resection of 
entire infected tibia subperiosteally with 
sulfathiazole implantation into the peri- 
osteal tube and soft tissues, plus primary 
closure of the wound and a plaster cast; 
(c) saucerization of the tibia, plus vaseline 
pack and plaster cast (Orr); (D) sauceriza- 
tion of tibia, wound left open (without 
vaseline pack) and plaster cast; (E) saucer- 
ization of tibia, sulfathiazole implantation 
and wound left open without vaseline pack 
or plaster cast, and (F) controls: sulfa- 
thiazole animals without surgery. 

Factual data on therapeutic results of 
the problem are not yet ready. The animals 
tolerate the casts; the wounds heal rapidly 
and some sinuses have formed. Many 
months of experimentation will be required 
before conclusive data are available. 

The experimental animals exhibit con- 
stitutional symptoms and local manifes- 
tations. They have fever during the early 
stage, associated with anorexia and leth- 
argy. Most of the rabbits have positive 
blood cultures. A ‘‘ pseudoparalysis”’ of the 
legs is probably due to pain. The sedi- 
mentation rate and blood count studies for 
leucocytosis were not carried out carefully 
enough for clinical evaluation. 

Within twenty-four to forty-eight hours, 
the injected leg appears markedly swollen. 
The bony outlines of the leg are decidedly 
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less sharp. The skin of the injected leg 
appears slightly hyperemic and warmer 
than the other leg. This applies to the 
morrhuate controls as well as to the in- 
fected animals. The morrhuate produces 
an irritative, aseptic inflammatory reac- 
tion; after the first week the morrhuate 
control animals quickly return to normal. 
The clinical picture continues in the 
infected animals. 

The first week after the injection the 
animals seem somewhat lethargic, often 
have drooping ears and sit in their cages 
favoring the injected leg by raising it 
off the bottom of the cage. There is usually 
some loss of weight during the first week 
after the injection. 

Heart-blood cultures taken forty-eight 
to seventy-two hours after injection of the 
leg with sodium morrhuate and Staphylo- 
coccus aureus are often positive for Staphy- 
lococcus aureus, becoming negative within 
ten days. 

This coincides with observations in 
the literature on blood cultures in animals 
after injection of cultures (Koch and 
others). When our animals die and a 
positive culture is obtained from the blood, 
the early bacteremia has been superseded 
by a septicemia, with bacteria growing in 
the peripheral blood and not dependent on 
the feeding focus, 1.e., the osteomyelitis. 
Could such animals be given effective 
chemotherapy and be kept alive, it would 
prove that fulminating osteomyelitis in 
the presence of a septicemia rather than a 
bacteremia should never be operated upon 
but should be given supportive treatment 
and chemotherapy. Our animals show the 
same purulent foci in all vital organs, 
especially the kidneys, as noted in human 
“‘osteos” of this type. The osteomyelitis 
appears to be unimportant in comparison 
with the septicemia, which is usually fatal. 

Routine cultures dre not taken, because 
an abscess results at the site of entrance 
of the needle into the heart of those animals 
having a positive blood culture. 

When very young rabbits are used (2 
pounds), there is a rise of one to four 
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degrees in body temperature during the 
first week. The temperature remains nor- 
mal during the chronic stage of the osteo- 
myelitis. Older rabbits exhibit no increase 
in body temperature. The average normal 
body temperature of rabbits is 101.5°F. 

A large and important group of experi- 
ments can be performed to clarify the 
mechanism of osteomyelitis in compound 
fractures. (1) Produce a compound fracture 
of the femur or tibia. Apply virulent (for 
the animal species used) staphylococci 
locally to the wound depths. (2) Same as 
(1), but first strip the periosteum in the 
region of the nutrient artery, to cause a cer- 
tain amount of bone necrosis. (3) Same as 
(1), but first attempt to localize and throm- 
bose the nutrient artery, using sodium 
morrhuate. (4) Same as (1), but also 
produce an infected thrombus in a fair- 
sized neighboring vessel in muscle or 
fascia or an infection in the soft tissues 
which will secondarily give rise to a 
propagating infected thrombus. 

The following questions remain to be 
clarified: Does the morrhuate act directly 
on the bone elements, or is vascular 
thrombosis an important factor in the 
aseptic necrosis? What is the smallest 
amount of morrhuate which, when injected, 
will lay the foundation for osteomyelitis 
after the addition of live bacteria, either 
intravenously or intrametaphyeally? Such 
information is very important to avoid 
using too much morrhuate. An excessive 
morrhuate action may account for the 
rapidity of the osteomyelitic process which 
we have seen in our animals. A minimal 
amount may permit a slower development, 
simulating more closely human _osteo- 
myelitis, and perhaps also cut down the 
mortality. How far does the morrhuate 
diffuse after injection, and how far does 
the aseptic necrosis extend, with varying 
degrees? We want to combine with the 
morrhuate a radiopaque substance either 
thorotrast or lipiodol, so that the action 
can be localized. It would then be possible 
to determine the extent of diffusion of the 
morrhuate in a roentgenogram. We tried 
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to do it with charcoal, but that involves 
the study of microscopic sections, which 
is a laborious task. Does one note the 
first microscopic changes following mor- 
rhuate injection in hours or days? What 
is the longest interval which may elapse 
between the morrhuate (injury) and 
bacterial injection (infection) in order to 
produce osteomyelitis? What happens to 
the experimental osteomyelitis if allowed 
to go indefinitely without sacrificing the 
animal? Does it go on to a chronic phase? 
Or does it heal? Does the infecting dose 
determine the subsequent course, or is 
the osteomyelitic once initiated self-pro- 
pelling, regardless of whether the dose is 
minimal or maximum? What factors deter- 
mine the death of the animals rather than 
their living and developing osteomyelitis? 
Do they concern dosage, virulence, lack 
of resistance generally? Will animals ren- 
dered sensitive to bacterial products, 
develop a more fulminating osteomyelitis, 
or will the process tend to localize because 
of a hypersensitivity reaction? Compare 
the tubercle of tuberculosis and the 
galloping pneumonic type. Further analysis 
of our present experimental work will 
answer many of these questions in due 
time. Other questions will be solved by 
future experiments. 

If one may be permitted to speculate 
on the morrhuate phase of the work alone, 
there are ample analogies for experimental 
production of many clinical entities. Con- 
sider the possibilities of the aseptic necrosis 
problem with experimentation in the Legg- 
Calve-Perthes disease, osteochondritis and 
epiphyseal growth. One might also consider 
the production of osteoid-osteoma, bone 
tumors and degenerative joint diseases 
of the chronic arthritic type. The field of 
experimentation in osteomyelitis itself is 
vast and practically virgin. 


In addition to those mentioned elsewhere, we 
received encouragement, assistance and guid- 
ance from Drs. Ludvig Hektoen, Edwin W. 
Ryerson, Hollis Potter, C. Howard Hatcher, 
Robert A. Arens and especially Dallas B. 
Phemister. 
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A NEW TREATMENT FOR ACUTE DILATATION OF THE 
STOMACH 


Epwarp G. JOsEPH, M.D. 
Attending Surgeon, Hadassah University Hospital 


JERUSALEM, PALESTINE 


HE prevalent opinion is that acute 

postoperative dilatation of the stom- 

ach generally follows upper abdomi- 
nal surgery, and that it is very amenable to 
treatment. Such, however, is not the case. 
Acute dilatation of the stomach may follow 
almost any type of operation in any part 
of the body. All methods of treatment, 
hitherto advocated, may be unsuccessful 
and the condition may result in the death 
of the patient. 

Thomas! reports two such deaths. In one 
case a male aged forty-one, had had a 
thoracoplasty and phrenicectomy. The 
postoperative course was uneventful until 
the fourth day, when the patient became 
dyspneic and cyanotic, developed a rapid 
and thready pulse and died that same day. 
At autopsy, the only finding of importance 
was acute dilatation of the stomach. 

The second case was a male, aged 
twenty-six, on whom also thoracoplasty 
and phrenicectomy had been carried out. 
On the second postoperative day, the pa- 
tient’s abdomen became greatly distended. 
The patient developed marked dyspnea, 
cyanosis and a very rapid pulse and died in 
forty-eight hours. At autopsy, the only 
significant findings was acute dilatation of 
the stomach. 

Johnson and Rabinowitch? report a 
death from acute dilatation of the stomach 
in a male, aged twenty-nine, who had been 
operated upon for Dupuytren’ s contrac- 
ture. A plastic operation had been per- 
formed and the hand was sutured to the 
skin of the thigh. 

On the third postoperative day the 
patient developed abdominal pains and 
vomiting. Vomiting continued for nine 
days. There was no improvement following 


gastric lavage. Extreme toxemia developed, 
incessant vomiting continued, and the 
patient died on the tenth day. 

At autopsy, the stomach and duodenum 
were found to be dilated and there appeared 
to be an obstruction at the third part of the 
duodenum, where it is crossed by the fold 
of mesentery which contains the superior 
mesenteric artery. 

The intestine below the point of obstruc- 
tion was contracted and empty. By lifting 
the mesentery overlying the third portion 
of the duodenum, the obstruction was 
partially released and some of the duo- 
denal content passed into the jejunum. 

Lorenzetti® advocates jejunostomy for 
the treatment of acute postoperative dilata- 
tion of the stomach. The cases above cited 
and the surgical treatment suggested by 
Lorenzetti* indicate the following: (1) 
Acute dilatation of the stomach may follow 
operations carried out on any part of the 
body. (2) The generally accepted method 
of treatment, namely, gastric lavage may 
be completely ineffective. (3) Jejunostomy 
has been advocated for the relief of this 
dangerous condition. (4) Postoperative 
acute dilatation of the stomach is a danger- 
ous complication and may result in the 
death of the patient. 


SYMPTOMS 


In acute dilatation of the stomach the 
epigastrium may be distended while the 
lower part of the abdomen remains soft and 
flat. Vomiting is usually intermittent but 
persistent, and enormous quantities of fluid 
may be regurgitated.** The vomitus con- 
sists of green or brownish-black fluid which 
is generally odorless and neutral in reaction. 
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The vomitus contains little or no free 
hydrochloric acid and nearly always con- 
tains bile, and other digestive secretions 
from the upper part of the alimentary 
tract. 

Nondistention of the jejunum and ileum, 
normal intestinal peristaltic activity and 
normal bowel movements aid in differ- 
entiating acute dilatation of the stomach 
from paralytic ileus. 

The blood urea values are always high 
and persistent vomiting results in a sharp 
lowering of the blood chlorides. 


ETIOLOGY 


Carlson and Luckhardt® and Alvarez’ 
have shown that the alimentary tract 
possesses a peripheral automaticity which 
is similar to that of the heart. Section of 
the vagus nerves or of the sympathetic 
branches to the heart does not result in 
paralysis of the cardiac musculatures. Simi- 
larly, section of the extrinsic nerves of the 
stomach does not produce gastric paralysis. 

Dragstedt and his co-workers*’ have re- 
peatedly sectioned both vagi, as well as 
both vagi and splanchnics in dogs, without 
producing any evidence of gastrointestinal 
paralysis. They state that it has been 
clearly demonstrated that a primary occlu- 
sion of the transverse portion of the duo- 
denum by the superior mesenteric vessels 
was responsible for acute dilatation of the 
stomach. They claim that it can be easily 
demonstrated experimentally that a ste- 
nosis of the duodenum results in a gradual 
dilatation and hypertrophy of the part 
above the obstruction. Acute dilatation of 
the stomach, however, has never been 
reported following experimental stenosis of 
the duodenum. 

Novak* has pointed out that acute 
dilatation of the stomach has been de- 
scribed in the relatively few cases of high 
intestinal obstruction, from various causes, 
that have been reported in the literature. 
The occurrence of acute dilatation of the 
stomach during the course of an operation, 
with the patient in the Trendelenburg posi- 
tion, would seem to rule out the possibility 
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that duodenal obstruction plays any réle in 
the production of acute dilatation of the 
stomach. 

Dragstedt and his coworkers** believe 
that it is far more probable that acute 
dilatation of the stomach following surgical 
operations or manipulations, including 
extensive stimulations of either somatic or 
visceral sensory nerves, is due to reflex 
inhibitions of the stomach through the 
efferent fibers in the vagi and splanchnic 
nerves. The peripheral gastric motor mech- 
anism is depressed at the same time by the 
anesthesia, debilitating disease, or the mal- 
nutrition of the patient. They believe that 
the functional and anatomic conditions 
present in acute dilatation of the stomach 
prevent the passage of the gastric and pan- 
creatic juices and of the bile from passing 
into the lower intestine, so that these fluids 
accumulate in the dilated stomach. 

The evidence suggests that a primary or 
acute gastric dilatation, reflex in origin, 
occurs either during the course of an exten- 
sive operation or immediately afterward. 
This is followed by a secondary mechanical 
occlusion of the inferior horizontal portion 
of the duodenun, either by direct pressure 
of the dilated stomach against the duo- 
denum or by a secondary arteriomesenteric 
compression resulting from the downward 
pressure of the dilated stomach which 
forces the small intestines into the pelvis. 


TREATMENT 


The commonly accepted form of treat- 
ment for acute dilatation of the stomach is 
to insert’a tube into the stomach either 
through the nose or directly through the 
mouth. The stomach is then thoroughly 
and frequently irrigated through this tube. 
At the same time, to counteract the loss in 
blood chlorides, saline and glucose are given 
in large quantities intravenously. 

It is important to remember, however, 
that the above mentioned procedures may 
prove to be completely ineffective in some 
cases, and that the patient may continue to 
vomit, go rapidly downhill, and die. 
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Four years ago the writer introduced a 
new form of treatment on the surgical serv- 
ice of the Hadassah Hospital in Jerusalem, 
that has saved, without question in the 
writer's mind, the lives of six of his 
patients. 

Clinical observations of patients on the 
surgical wards of the Hadassah Hospital 
extending over a period of many years, has 
convinced the writer that the surgical com- 
plication of acute dilatation of the stomach 
probably was not caused by ether or spinal 
anesthesia, or that it resulted from any 
specific operation, or from operation on any 
specific part of the body. 

The writer observed that all the pa- 
tients who developed acute dilatation of 
the stomach had only one common fac- 
tor, namely, the enforced confinement to 
bed following the operative procedure. It 
seemed to make no difference whether these 
patients had been kept in a horizontal posi- 
tion or had been propped up in bed. The 
one common and determining factor was 
the enforced confinement to bed. 

It seemed logical, therefore, to reverse 
this state of affairs, and to force these 
patients to stand upright, and to aid them 
in taking a few steps. It was fully realized 
that a heroic method of treatment of seri- 
ously ill and debilitated patients was being 
proposed. However, it seemed justified in 
an effort to save life. 

On paper the procedure sounds simple. 
In practice, however, it is not an easy task. 
The patient is on the verge of exhaustion 
from his long continued vomiting. He 
generally can hardly lift a limb or move his 
head, and is completely helpless. It re- 
quires, therefore, the aid of three strong 
men to lift the patient gently from his bed, 
to hold him upright on the floor, and to aid 
him in taking a few steps. The writer is well 
aware that the advocacy of this form of 
treatment sounds cruel and unorthodox. 
However, uncontrolled acute dilatation of 
the stomach with persistent vomiting, 
results in almost certain death of the pa- 
tient, and the writer’s experience has con- 
vinced him that the treatment advocated 
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offers the patient probably his one chance 
for survival. 

The results, once the patient is placed in 
the erect position, are extremely startling. 
The patient will experience a gurgling 
sensation in the throat and will belch. He 
will, generally, ask for a drink and will at 


once be able to swallow half a cupful of 


water without nausea. After being sup- 
ported in the erect position for ten minutes 
and after aiding him in taking a few steps, 
the patient is gently laid down on his bed. 
In two or three hours the treatment is re- 
peated, if necessary. Usually, after this, the 
vomiting stops and the patient begins to 
feel much more comfortable. 


CASE REPORTS 


Case 1. A male, aged sixty-five, in good 
physical condition had had a_ suprapubic 
cystostomy under low spinal anesthesia. His 
blood urea value was within normal limits. 
Following the operation, he began to vomit 
greenish colored fluid in large quantities. A 
diagnosis of acute dilatation of the stomach 
was made. A stomach tube was then passed 
through the nose and the stomach was washed 
out thoroughly at half hour intervals. The 
patient’s condition, however, did not improve. 
He could not retain any food or water. In 
accordance with the customary procedure in 
such cases he was given intravenously several 
liters daily of normal saline and glucose. In 
spite of this the patient’s blood urea began to 
rise. Vomiting of large quantities of greenish- 
black fluid continued for fourteen days. It was 
obvious clinically that the patient would die, 
unless his vomiting could be controlled. 

In desperation, and since it seemed very 
unlikely that the operation had had anything 
to do with the development of the acute dilata- 
tion of the stomach the writer decided to force 
the patient to get out of bed and walk. 

Notwithstanding the patient’s bitter pro- 
tests, he was made to stand up and was forced 
to take a few steps. He at once regurgitated 
some gas, and asked for a drink, which he kept 
down. From that moment vomiting stopped, 
and the patient made an uneventful recovery. 

Case u. A middle aged, obese, male had 
had a cholecystectomy. Following the operation 
the patient began to vomit and, in spite of the 
usual treatment, vomiting continued for six 
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days. On the seventh day, when the patient’s 
condition became critical, he was lifted out of 
bed, was made to stand up and was encouraged 
to take a few steps. From that moment his con- 
dition improved. 

Case ut. A young male with a duodenal 
ulcer had had a Hofmeister-Polya gastrectomy 
performed under spinal anesthesia. The stoma 
did not function. Consequently an anterior 
gastrojejunostomy with an extero-enterostomy 
was performed several days later. The patient 
developed postoperative acute dilatation of the 
stomach which failed to respond to the usual 
treatment. On the fifth postoperative day the 
patient’s condition became extremely critical 
and it was obvious that something drastic had 
to be done to save the patient’s life. He was 
consequently lifted out of bed and put into the 
erect position. Again the above described 
phenomenon occurred. The patient eructated 
gas freely, and drank some fluid which be was 
able to retain. Vomiting stopped, and the 
patient made a splendid recovery. 

CaseIv. A male patient had had a resection 
of a large segment of the ileum, which became 
gangrenous following a volvulus. An acute 
dilatation of the stomach developed postoper- 
atively, which was treated unsuccessfully with 
the usual methods for several days. On the 
eighth day, with the patient in an extremely 
weakened and critical condition, he was lifted 
out of bed and made to stand up. The re- 
sult was very spectacular. Vomiting stopped 
abruptly and the patient made an uneventful 
convalescence. 

Case v. A male, sixty-eight years old, who 
had a large gastric ulcer, had an anterior 
gastrectomy performed by the Hofmeister- 
Polya technic, under continuous spinal anes- 
thesia. There was a normal postoperative 
recovery until the tenth day. On the following 
day, however, the patient began to vomit 
incessantly. Gastric lavage failed to effect the 
vomiting in the slightest degree, and the pa- 
tient’s condition rapidly deteriorated. It was 
then decided to lift the patient out of bed and 
to make him stand up. The procedure was 
carried out and the patient almost imme- 
diately belched. His subsequent recovery was 


uneventful. 


Case vi. A young woman who had had a 
cholecystectomy and appendectomy suddenly 
began to vomit on the fifth postoperative day. 
She vomited huge quantities of blackish fluid 
for three days. The patient could not tolerate 


passage of a regular stomach tube through the 
mouth and an irrigating tube could not be 
passed through the nose. The patient’s condi- 
tion became very critical and it was decided to 
lift her out of bed and to make her stand up. 
As soon as this was done the patient’s nausea 
and vomiting ceased abruptly. She immediately 
began to retain fluids and made an uneventful 
recovery. 


SUMMARY 


1. Acute dilatation of the stomach is a 
postoperative complication which, gener- 
ally, is easily controlled. 

2. Occasional cases of acute dilatation of 
the stomach occur which do not respond 
to the usual treatment by gastric lavage 
and intravenous injections of glucose and 
saline. In these cases the incessant and 
uncontrolled vomiting causes the death of 
the patient from dehydration and toxemia. 

3. The postoperative complication of 
acute dilatation of the stomach does not 
seem to be caused by ether anesthesia or 
by spinal anesthesia, and may follow any 
type of operation, in any part of the body. 

4. The one common factor in the cases of 
acute dilatation of the stomach, observed 
by the writer, was the enforced confinement 
to bed following an operative procedure. 

5. A new treatment is described and 
advocated in cases of acute postoperative 
dilatation of the stomach, which cannot be 
controlled by the usual and orthodox forms 
of treatment. 

6. The treatment advocated consists of 
gently lifting the patient out of bed and 
supporting him in an erect position for 
approximately ten minutes. He should be 
encouraged and aided in taking a few steps. 
This maneuver should be repeated after 
a two or three hour interval in those cases 
that do not respond satisfactorily or com- 
pletely to the first attempt. 

7. This new form of treatment has been 
effective in saving the lives of all six of the 
writer’s cases in which death seemed to be 
imminent from the dehydration and tox- 
emia caused by the incessant and uncon- 
trolled vomiting of postoperative acute 
dilatation of the stomach. 
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CompLetE abortion is evidenced by the extrusion of an intact product 
of conception or by the prompt cessation of symptoms and the normal 
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THE DANGERS OF BORIC ACID* 
ITS USE AS AN IRRIGANT AND REPORT OF A CASE 


Cuar.es A. Ross, M.D. AND JOHN F. Conway, M.D.T 
GALESBURG, ILLINOIS 


NTOXICATION with boric acid and 

other borate compounds is a constant 

threat which physicians and laymen 
rarely appreciate. Boric acid is an insidious, 
carelessly used, poisonous drug with power 
of fatal poisoning. To illustrate the seldom 
appreciated dangers a survey was made of 
the medical men in a typical midwestern 
community. Of thirty doctors questioned 
twenty had never heard of boric intoxica- 
tion, nine knew that boric acid could cause 
poisoning when ingested, one had seen a 
case of boric poisoning, and none knew that 
boric acid could be absorbed in fatal 
quantities when used as an irrigant in 
body cavities. 

Boric acid compounds are widely used 
with impunity by both medical and lay 
groups for a great number of purposes. 
(Table 1.) The eyes of almost every new- 
born infant are cleansed with boric acid in 
hospitals and homes in spite of such 
catastrophies as the six infants in a 
Chicago hospital!*:2° who died of accidental 
boric acid ingestion in 1927. It is a common 
practice to use boric acid as an antiseptic 
for rubber nipples and to cleanse the 
nipples of nursing mothers. Even in the 
literature accompanying a popular brand 
rubber nipples boric acid is recommended 
for purposes of sterilization. Yet Aikman! 
lists a case of boric acid poisoning in a two- 
day old infant due to nursing its mother’s 
breast after boric acid had been used as a 
nipple wash. Boric acid and borate com- 
pounds are usually dispensed without a 
poison label and may be found upon the 
medicine shelf of any home. Nevertheless, 
Potter” reports a fatality from the acci- 
dental ingestion of an ounce of borax by a 


sixty-six-year old adult. We have never 
seen any hospital institution in which 
special care was taken in labeling and stor- 
ing boric acid solutions. Notwithstanding, 
serious intoxication from the accidental 
administration of such solutions intrave- 
nously and by hypodermoclysis has oc- 
curred.®!015:26 As Max Trumper® so well 
states: ““The common use of boric acid in 
medicine as a mild antiseptic in the nose, 
throat, eye, and other cavities has served to 
create such an impression of its harmless- 
ness that its potential danger as a poison 
has been neglected.”’ 

The harmful effects of the use of boric 
acid preparations as food preservatives 
have been so well established that such 
practice is illegal in the United States, 
France, Germany, Holland, Italy, Spain, 
and Great Britain.!*\° For many years this 
procedure was debated until an extensive 
literature on both sides of the argument 
developed, particularly in Great Britain. 
During this controversy it was well estab- 
lished that boric acid could produce harm 
when ingested in large quantities in a single 
dose or in small quantities over an extended 
period of tame, 

That boric acid may be absorbed from 
body cavities in sufficient quantities to 
produce fatal poisoning is little known. 
Hence, it is widely used without precaution 
as an irrigant of the pleural cavity, urinary 
bladder, infected wounds, conjunctival sac, 
vagina, mouth, sinuses and colon. 


PHARMACOLOGY 


Boric or boracic acid occurs either as 
white, translucent scales or as a powder 
with a slight acid reaction. It is freely 


* From the Gunning Clinic.t Dr. Ross is now on active duty in the U. S. Navy and Dr. Conway is with the U. S. 
Army Air Corps. 
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soluble in boiling water, alcohol and glyc- 
erin. It is commonly used as its sodium glycerin composed of 310 parts boric acid 
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preparations are the glycerite of boro- 


salt, borax or sodium borate, and as the and 690 parts of glycerin and the boric acid 
TABLE I 
SUMMARY OF USES OF BORATES 
te Uses Methods and Preparations Employed 
Moist packs & dressings | Ochsner solution 
Rectal irrigations Saturated boric acid solution 
Rectal irrigations Boric acid solution 
5 Douches Saturated boric acid solution 
| Nom-epecitic leukorrhea”®. Cervical caps Boric acid powder 
— | Specific vaginal infections....................-- Powder insufflators Boric acid powder 
Urinary bladder infections and urinary retention*:!°) Irrigations Saturated boric acid solution 
Eye infections, infants and adults (also medically)*| Irrigations Saturated boric acid solution 
Wash Saturated boric acid solution 
| Aphthous Mouth wash and gargle | Borated glycerin 
» | Food preservatives (illegal many countries)....... 16 per cent to 4 per cent | Boric acid crystals 
adulteration 
Many formulas Boric acid powder 
U | Other Commercial Uses.............0.00.000008 Many formulas Boric acid and sod. borate 


per 


acid in saturated solutions which are 4 or 5 


cent strength depending upon the 


degree of saturation which varies with the 


temperature of the solvent. Popular official 


ointment containing 10 per cent boric 
acid. 

Boric acid and sodium borate have ques- 
tionable antiseptic action.!! In 2.5 per cent 
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solutions almost all forms of bacteria stop 
growing but are not destroyed, even the 
delicate anthrax being capable of further 
growth after exposure of 4 per cent solu- 
tions for twenty-four hours. Bastedo? states 
that Bernstein demonstrated as early as 
1910 that boric acid had power to check the 
growth of yeasts and harmless saprophytes 
but had only slight effect upon typhoid and 
other pathogens. 

Buzza and Cerratola® reported the toxic 
dose of boric acid to be 4 Gm. per kilo in 
rabbits and said that their animals died in 
twelve to twenty-four hours from central 
paralysis and gastrointestinal irritation. 
They, also, said that Gaucher found the 
toxic dose in guinea pigs to be 1 Gm. per 
kilo. Negri?# worked out the minimal lethal 
dose of boric acid in rabbits to be 0.043 Gm. 
per kilogram. 

In the adult human the toxic dose has 
never been accurately determined but 
Gissel® states that 15 to 30 Gm. are 
maximal doses. In an unusual case of 
accidental boric acid poisoning” a forty- 
two year old white woman received 600 cc. 
of a 2.5 per cent solution of boric acid in 
10 per cent dextrose (or 15 Gm., the oft- 
quoted minimal adult dose) intravenously. 
The patient was only mildly toxic and 
recovered in ten days. Here the rapid renal 
excretion of boric acid in eighty hours 
seems to have been a favorable factor. 
McNally and Rust” found 1 to 3 Gm. in 
infants to be the minimal lethal dose most 
often mentioned in the literature and 
reported the autopsies of six newborn 
infants who died after the accidental inges- 
tion of 3 to 6 Gm. of boric acid per infant. 


PATHOLOGIC PHYSIOLOGY 


There have been interesting experiences 
with the local absorption of boric acid from 
wounds and body cavities. Kahlenberg” 
reported that boric acid, when applied to 
the unbroken, living, human skin, was the 
only substance of many tried which ap- 
peared in the urine in appreciable quanti- 
ties. It was found in the urine five minutes 
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after the feet were immersed in boric acid 
solution. 

Sajons and Hundley” refer to the sepa- 
rate experiments of Hoffman and of Puppe. 
Strong fresh frogs were placed with the 
lower part of their bodies hanging in 14 per 
cent boric acid solution. The portions of 
the skin exposed to boric acid developed 
blisters and epithelial exfoliation. In dogs, 
whose food contained 2.5 per cent of boric 
acid, postmortem examination revealed 
necrotic patches of the stomach and 
intestinal mucosae. 

In Dopfer’s case!” enough boric acid was 
absorbed from a burn “measuring 13 
centimeters” to produce death in three 
days. Gissel® says that Lewin reported 
several cases in which single applications 
of boric acid for bladder, rectal, and pleural 
cavity Irrigations caused an erythematous 
rash. Gissel himself reports a case in which 
boric acid ointment applied to extensive 
burns resulted fatally. He believes that 
healthy granulations in a wound might 
protect against the absorption of boric 
preparations. Maguire used hot boric 
fomentations on a leg wound in a twenty- 
three-year old female in whom he believed 
fatal intoxications resulted. As far back as 
1899, Tillman? reported that Molodenkow 
saw two cases of vomiting, erythema, and 
eventual death after boric acid in 5 per cent 
solution had been used in washing out the 
pleural cavity in one instance and a lumbar 
abscess in another. In another case* rectal 
Irrigations for dysentery were shortly fol- 
lowed by a bromide-like rash. In Table 1 
we have summarized the salient facts in 
cases of boric acid and borate intoxications. 

Having seen that boric applied locally 
may cause generalized symptoms it is of 
interest to note the pathological status in 
fatal cases. McNally and Rust” found that 
the reported lethal results may be divided 
into three classes: (1) those in which there 
was a chemical examination with path- 
ologic and autopsy date; (2) those in which 
a chemical examination was not made but 
in which there were histologic observations; 
and (3) those in which death was due to a 
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known source of boric acid. Apparently in 
Class 3 pathologic and autopsy data are 
lacking. They reported six cases in infants 
with chemical data indicating that the 
brain and liver accumulated the higher 
percentages of boric acid, that is, 0.210 per 
cent and 0.182 per cent, respectively. The 
only other case with chemical analysis of 
organs is that reported by Bazin® in a 
fifteen-year old male whose “generalized 
peritonitis” was treated with boric acid 
enemas. Here the chemical examination 
was limited to the “intestinal tube”’ and 
revealed no borates. 

It is to be noted that pathological 
examination of certain organs are repeat- 
edly mentioned in the literature. The brain 
and liver are mentioned most frequently 
and are described as either edematous or 
congested. The gastrointestinal tract is 
described as inflamed or congested occa- 
sionally even in cases in which the borate 
has not been ingested. Petechial hemor- 
rhages and congestion are mentioned in 
association with the renal disturbance. In 
at least three instances, inflammation or 
hydrops of the pericardium and pleura 
were noted. (Table 1.) 


SYMPTOMATOLOGY 


Certain symptoms and findings are con- 
stantly present in cases in which intoxica- 
tion has been due to a known source of 
borate regardless of the route of adminis- 
tration. A typical clinical picture usually 
- starts with nausea and mild shock followed 
in a few hours by diarrhea, vomiting, and 
more profound shock, associated with a fall 
in temperature and the appearance of an 
erythematous rash. This rash resembles the 
skin manifestations of scarlet fever. If the 
patient survives twenty-four to forty-eight 
hours there is frequently desquamation not 
only of the areas occupied by the rash but 
also of the mucous membranes. The skin 
lesions are distributed over the entire body 
and in certain cases the finger and toe nails 
have been discolored.® In fatal cases, the 
terminal picture is one of depression 
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and shock occurring as late as three to 
five days after the borates have been 
withdrawn.>? 1215 


CASE REPORT 


A white male child, three years of age, was 
admitted to St. Mary’s Hospital on February 4, 
1942, with dyspnea, pain in the left chest, 
cough, and fever present about thirty-six 
hours. The family history was irrelevant except 
that a younger sister was having a severe upper 
respiratory infection. The past history revealed 
no previous illness of significance. Examination 
showed a poorly nourished, pale child acutely 
ill with a rectal temperature of 103.4°F. The 
pulse was 120 and the respirations 45. There 
were a few small, firm cervical lymph glands 
palpable. The child was dyspneic with limita- 
tion of respiratory movements in the left 
thorax. Percussion revealed dullness over the 
entire left lung. Moist, rales were heard in 
the left lung, but, for the most part, the breath 
sounds were suppressed. The abdomen was 
tense and not tender or distended. The finger- 
nails had a bluish tinge. 

The red blood count was 3,720,000 and the 
hemoglobin was 11 Gm. by the Sahli method. 
The white blood count was 34,200 with the 
differential count showing polymorphonuclear 
cells 86 per cent, lymphocytes 8 per cent and 
monocytes § per cent. The urine had a specific 
gravity of 1.011, a hydrogen ion concentration 
of 5.9 and showed a trace of sugar and albumin. 
The centrifuged urine sediment contained a 
few Gram-positive cocci. No sputum was 
obtained for typing because a sulfa drug had 
been used before admission to the hospital. 
An x-ray film of the chest revealed pneumonic 
infiltration of the entire left lung. 

The patient was placed on a pneumonia 
routine. Sulfadiazine was administered in 
doses of 14 Gm. every three hours and regulated 
so that the daily blood levels were never lower 
than 8.5 mg. per cent. Five per cent dextrose 
in Ringer’s solution was administered intra- 
venously together with 25 cc. of 50 per cent 
dextrose twice daily. The patient showed 
slight improvement the second hospital day. 
He was able to take fluids orally. Cevitamic 
acid 100 mg., and ten drops of a cod liver 
concentrate containing vitamins A and pb 
were given daily. The rectal temperature was 
103.6°F. The blood picture and the chest find- 
ings were the same. 
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TABLE II 
ANALYSIS OF REPORTED CASES OF INTOXICATION 
Author Preparation and 
Date Reported Amount of A sy Autopsy Data 
Age, Sex Borate 
Brose? Powdered with | Leg sore. Diarrhea. Weak- | Congestion of stomach and | Died 
1883 b. a. powder for ness. Hema-|_ intestines. Enlarged liver and 
31 yrs. 5 days. temesis. spleen. 
Molodenkow?* 5 percent b. a. sol.) Pleural cavity. | Vomiting. Ery- | None. Both 
1899 (2 cases) Irrig. with ‘‘15|Lumbar abscess. | thema of face. died. 
Ages unknown. kilo. 1 hr. at a 
time.” 
Best® 6 oz. b. a. powder.) In wound follow- | Vomiting. Pap- | None. Died 
1903 ing excision of) ular rash. Weak 
Adult, male. inguinal glands. | pulse. Slight 
fever. 
Dopfer!? B. a. ointment. | 13 cm. burn of | Scarlatiniform | None Died 
1905 skin. rash. ‘‘Head 
2 yrs. symptoms.’’ 
Petechiae. 
McWalter?! Borax and honey, | To thrush lesion | Erythematous Lived. 
1907 3-16 gm. boxes.) in mouth. rash. Red lips. 
2 mos. Vomiting and 
diarrhea. 
Sanders” B. a. solution. Rectal irrigation | Bromide rash. Lived. 
1912. for dysentery. Feeble pulse. 
Delirium. = 
Wilson? go cc. saturated | Accidental inges- | Diarrhea. Vomit- Lived. 
IQs b. a. sol. tion. ing. 
7 wks. 6 days. Miliary rash, 
later peeled. 
Maquire'® B. a. fomenta-| Traumatic | Headache. Mac- | None. Died. 
1916 tions. wound of leg. ulopapular 
23 yrs. Female. rash. Vomiting. “4 
Forsyth!4 7.5 to 10 grains | Ingested. None given. Lived. 
1919 b. a. daily in 
8 mos. milk. 
Potter?’ Borax, 1 oz. Ingested. Epigastric Chemical analysis of stomach | Died. 
1921 cramps. contents revealed 1.5 oz. 
66 yrs., Male. Cyanosis. borax. 
Choking. Autopsy: “Nothing abnor- 
mal.” 
Bazin 6 tsps. b. a. in 6| Enemata. Vomiting. Red| Chemical examination of | Died. 
1924 cups water b.i.d. skin rash. “blood and intestinal tube” 
15 yrs. for 5-6 days. Stupor. Rapid| negative for borates. Injec- 
pulse. tion mesenteric blood vessels. 
Coma. Temp.| Marked postmorten changes 
101°F. No bo-| all organs. Congestion of 
rates found in| kidneys. 
blood. 
Birch® 1.5 drams honey | Ingestion for} Wasting. Uncon- | Congestion of liver and kid- | Died. 
1928 and borax—1 | thrush. scious. neys with spots of hemor- 
18 days. dose. Rectal Temp. | rhage under capsule. Muscles 
96°r. Lips and; and skin pink. Honey-like 
nails bright red. | substance in stomach. 
Stools ‘cooked 
spinach’’ ap- 
pearance. 
McNally & Rust”) 3-6 grams total | Ingestion. None given. Chemical analysis. of chief | All 
organs showed brain and| died. 


1928 (6 cases) 
Newborn infs. 


dose per infant. 
(Average Wt. 7#) 


liver to have most boric acid 


present. 
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TABLE II. (Continued) 
Author Preparation 
Date Reported | and yeni of Method of Sy = aga and Autopsy Data Re- 
Age, Sex Tivane Administration Findings sult 
Aikman! Not given. Nursing mother’s} None given. None given. Died. 
1930 nipples which 
2 days. had been 
cleansed with 
b. a. 
Cushing, quoted |1 liter of 4 per | Subcutaneously. | Edema of eyes.| Acute parenchymatous de-| Died. 
by Gissel'® cent b. a. sol. Albumin and| generation of liver. Edema of 
1933. W. B. C. in| brain. “Hydrothorax and 
urine. hydropericarditis.” Pyelo- 
Suppression of| nephritis. 
urine. 
Schywser, quoted | 15 grams of b. a. | Not given. Anuria. Diarrhea.| Acute degeneration of kidneys | Died. 
by Gissel'§ Colic. and liver. 
1933- Collapse. Inflammation of G. I. tract. 
Gissel'® B. a. ointment 30 | Applied to band-| Eyes red and | Fatty degeneration of kidneys | Died. 
1935 60 grams. -ages to burn! swollen (in 2]! and liver. 
4 yrs. Female. areas of skin. hrs. after appli- | Bronchopneumonia. Inflam- 
cation). Vomit-| mation of epicardium and 
ing. lower esophagus. 
Diarrhea. Burned 
areas became 
leathery. Large 
quantities of 
b. a. in urine. 
Brown, Brown | 1 liter, 2 per cent | Subcutaneously. | No generalized Lived. 
and Murphy’ b. a. sol. symptoms. 
1936 Albumin and 
45 yrs. Female. casts in urine. 
B. a. in urine 4 
days. 
McIntyre and | 600 cc. 2.5 per| Intravenously. | Nausea. Flush- Lived. 
Burke” cent b. a. sol. ing. 
1937 Vomited once. 
42 yrs. Female. All b. a. excreted 
after 8 hrs. 
Peyton and 28 grams b. a. Subcutaneously. | Erythema entire Lived. 
Green?”® body with des- 
1941 quamation. Dry 
Youth. Male. cough. Disten- 
tion. 
Nausea. Vomit- 
ing. Sore-throat. 
Colon bacillus 
pyelonephritis. 
Authors’ case Approximately 4 | Constant irriga- | Shock. Diarrhea. | Hydropericardium. Hydrops | Died. 
1942 liters saturated| tion of pleural| Vomiting. Cya-| ascites. Fatty degeneration 
3 yrs. Male. b. a. sol. cavity. nosis. Erythe-| of liver. Degeneration of kid- 


matous rash 
with desquama- 
tion. Rectal 
temp. 101°F. to 
103°F. B. a. in 
stomach 
contents. 


ney. Brain edema. Increased 
amounts of b. a. in brain and 
liver. 


Total number of cases—27 


Mortality—74.07 per cent 
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On the fifth day the clinical picture re- 
mained unchanged. An x-ray of the chest 
revealed the left lung still to be consolidated 
but the right heart border was shifted slightly 
to the right. 

By the eighth day the child was eating well. 
The blood picture was unchanged and the tem- 
perature was 100°F. Another roentgenogram 
upon the fourteenth day revealed no change in 
the left lung field with the mediastinal structures 
shifted to the right thorax so that the right 
heart border was at the right midclavicular 
line. The temperature had risen suddenly to 
102°F. Thoracentesis gave a purulent fluid 
from which nonhemolytic streptococci were 
cultured. 

The next day closed drainage of the left 
pleural cavity with a rubber catheter attached 
to an apparatus‘ arranged for continuous irri- 
gation with saturated bor. acid solution (4 to 
5 per cent) was begun; the patient received 
approximately four liters in twenty-four hours. 
The next day the child began to vomit and 
passed a bulky stool. By the end of forty-eight 
hours, he was drowsy and having continuous 
emesis and diarrhea. The red blood cells were 
3,550,000, the hemoglobin was 11 Gm., the 
white blood cells were 13,600 and the differ- 
ential count showed 74 per cent polymorpho- 
nuclear cells, 25 per cent lymphocytes, and 1 
per cent basophiles. 

On the morning of the eighteenth hospital 
day and seventy-two hours after the boric acid 
irrigations had been started, the patient was 
found in profound shock, the rectal tempera- 
ture was 101.2°F., the radial pulse was imper- 
ceptible, and the skin was cold and clammy 
with cyanosis of the fingernails and lips. The 
neck, thorax and extremities were covered with 
an erythematous rash which was sharply de- 
marcated at the base of the fingers and toes 
and at the edge of the mandible. The boric acid 
solution was replaced by normal saline as an 
irrigant. External heat and an intravenous 
transfusion of 250 cc. of citrated blood helped 
the shock but the vomiting and diarrhea 
continued. 

The next morning the child was unconscious. 
The rectal temperature was 103°F., the pulse 
108 and the respirations 40. Necrotic patches 
were found all over the body areas where the 
rash had been present the day before and in 
the mouth and throat. There was no favorable 
response to a half liter of blood plasma or 
nasal oxygen. The stomach contents gave a 
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strongly positive turmeric acid paper test for 
boric acid. This same test was negative on the 
urine. The blood creatinine was 5.0 mg. per 
cent. The boy expired at 6 p.m. of the nineteenth 
hospital day, four days after the boric acid solu- 
tion had been introduced into the pleural cavity 
and one day after it has been discontinued. 

Dr. E. J. Kraus of Peoria, Illinois did the 
autopsy and rendered a pathological report 
from which we quote as follows: 

“Anatomical Diagnosis: 

“1. Empyema of the left pleural cavity 
drained by an incision in the posterior axillary 
line. 

“2. Extensive atelectasis of the left lung. 

“3. Partial atelectasis of the right lung. 

““4. Degeneration of the myocardium and 
dilatation of the left ventricle. 

“*s. Hydropericardium, hydrops ascites and 
edema of the mesentery and retroperitoneal 
tissue. 

“6. Central fatty degeneration of the liver. 

“>, Moderate acute splenic tumor. 

“8. Degeneration of the kidney. 

“‘g, Edema and diminution of lipoid of the 
adrenal cortex. 

“to. Edema of the brain. 

“11. Cyst in the choroid plexus. 

“12. Extensive erythema of the skin with 
extensive exfoliation. 

“Gross Pathology. The skin was greatly 
altered by an erythema which, especially in 
the face, on the neck and back, had led to wide- 
spread separation of the stratum corneum 
peeled off in large shreds. 

“On opening the skull the meninges were 
found tense and the leptomeninges hyperemic. 
The brain appeared swollen, heavy, the gyri 
slightly flattened. The blood on the cut surface, 
which showed a striking luster, spread quickly. 
The gray matter was greyish pink. The 
ventricles were normally wide. There was a 
cyst in the plexus choriodeus of the right 
lateral ventricle the size of a pea. The sinuses 
of the dura mater were negative. 

“The pleural cavity on the left side was for 
the greatest part converted into an empyema 
lined by a yellow fibrino-purulent pseudomem- 
brane which was easily stripped off. The 
empyema extended from the diaphragm almost 
up to the apex of the upper lobe. The left lung, 
especially the lower lobe, appeared mostly 
atelectatic, dark red and firm in consistency. 
The right lung likewise appeared darker red 
than usual but for the most part was air con- 
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taining except the posterior portion of the 
upper and lower lobe. The pleura did not show 
any changes. The tracheal and _ bronchial 
muscosae appeared reddened. 

“In the pericardial sac there was a moderate 
amount of a clear yellowish fluid. The heart 
was enlarged due to evident dilatation of the 
left ventricle. The myocardium was pale red, 
flabby, and softer in consistency than normal. 
The valves, aorta, and pulmonary artery were 
negative. 

“In the abdominal cavity there was a 
moderate amount of ascites. The stomach was 
slightly distended but was not opened because 
of a later chemical examination of its contents. 
The duodenum and small intestines were dis- 
tended and filled with yellow liquid. The 
mucosa appeared slightly swollen and _ red- 
dened. Similarly changed was the large intes- 
tine, although to a lesser degree. 

“The liver was definitely enlarged, the center 
of the ascini was straw yellow; the consistency 
of the liver appeared to be lower than normally. 

“The gallbladder, bile ducts and pancreas 
were negative. 

“The spleen was somewhat enlarged, rich in 
blood, softer than normal. 

“The adrenals were swollen, the cortex 
being edematous and less rich in lipoid than 
usual. 

“The kidneys were swollen, softer than 
normal in consistency, the cortex appeared 
pale greyish pink and the pyramids were 
slightly darker being greyish red in color. The 
pelvis, ureter, and bladder were negative. 
The retroperitoneal tissue as well as the mesen- 
tery at its root was infiltrated by edema. 

“Histological Pathology. (1) Brain: Sections 
taken from the left frontal lobe did not show 
particular lesions in hemotoxylin eosin stained 
paraffine sections. (2) Left Lung: Sections 
showed complete atelectasis and the atelectatic 
lungs covered by an old inflammatory pseudo- 
membrane in advanced organization. (3) Heart 
Muscle: No fatty degeneration. Perpendicular 
striation mostly preserved. No essential changes 
morphologically demonstrable. (4) Liver: 
Marked diffuse fatty degeneration. Moderate 
round cell infiltration of the interlobular con- 
nective tissue. (5) Kidneys: Slight irregular 
fatty degeneration of the tubular epithelium; 
hyperemia of the pyramids. (6) The skin showed 
exfoliation of the epidermis which, in many 
places, appeared reduced to one-third of its 
normal thickness. The desquamated layers of 
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the epidermis particularly where the separa- 
tion had taken place showed the prickle cells 
swollen and light stained and frequently dis- 
sociated from one another. The corium and 
subcutis were not essentially altered. 

“Chemical Analysis. Boric acid found in 
100 Gm. brain tissue amounted to 112 mg. 
Supposing a weight of 1,000 Gm. for the 
markedly swollen brain, its total amount of 
boric acid was 1.12 Gm. 

“The liver showed a lesser amount of boric 
acid, namely 20.6 mg. in 150 Gm. of tissue. 
This means, suppose the liver weight was 
500 Gm.—a total content of 0.068 Gm. boric 
acid. (Examined by the chemist, Mr. M. 
DeCarlo and his assistant.) 

“Pathological Conclusions. The question as 
to whether the death of the child has occurred 
due to the boric acid lavage of the empyema 
cavity must be answered as follows: 

“The presence of 1.188 Gm. of boric acid 
in the brain and liver allows one to draw the 
conclusion that the amount of boric acid in 
the whole body certainly was greater than the 
amount found in these two organs. Since boric 
acid is eliminated through the saliva, gastro- 
intestinal tract and urine, we have to assume 
a greater amount of boric acid having acted 
on the child during the treatment of three 
days than the chemical examination performed 
sometime after the administration of boracic 
acid has been stopped, could reveal. 

“The fact that 3 Gm. of boric acid can prove 
fatal to an infant illustrates the significance of 
the 1.12 Gm. boric acid being present in the 
brain alone, which means in other words, that 
more than a third of a possibly fatal dose was 
contained only in the brain. 

“As to the empyema being a possible cause 
of the fatal outcome, it must be admitted that 
the debilitated state of the child due to the 
severe infection has furthered the deleterious 
action of the boric acid on the child’s organism. 

“The conclusions drawn from the chemical 
examination have been confirmed by the 
clinical symptoms offered by the child.” 


COMMENT 


A consideration of this case leaves no 
doubt that boric acid can be absorbed from 
the surface of an empyema cavity covered 
with a pseudomembrane. Until the patient 
received the boric acid irrigations his clini- 
cal condition was favorable and the picture 
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of increasing intoxication started only after 
they were started. It continued after the 
boric acid had been discontinued. 

It has been suggested!? that in such cases 
an idiosyncrasy to borates may exist. A 
review of the literature and our experience 
in this case furnishes no evidence that such 
is the situation. It seems more logical to 
assume that borates absorbed into the 
tissues (particularly the liver and brain) of 
any individual or experimental animal up 
to a toxic level have the power to produce 
fatal depression and shock. 

The concomitant appearance of a toxic, 
erythematous skin rash occurs so fre- 
quently in all instances that this must be 
regarded as a part of the syndrome in 
borate intoxication. 

Conclusive evidence exists that borates 
clinically and experimentally have been 
absorbed through living human skin (even 
when ulcerated or burned), wound surfaces, 
mucous membranes of the gastrointestinal 
tract and mouth, subcutaneous tissues, 
the venous system, and the pleura in 
amounts sufficient to produce intoxication. 
It should be noted that such intoxication 
often has occurred in situations in which 
there were large absorptive areas exposed 
to continuous borate administration. It 
does not seem that the relative absorptive 
power of such surfaces has been an impor- 
tant factor. 

Interesting indeed are the evidences of 
local irritation, amounting in some cases to 
gangrene, produced by the application of 
borates. The experiments of Hoffman and 
of Puppe mentioned earlier seem to link up 
with the similar clinical experiences of 
Chauvin” and of Michon.?? The former 
reports a case of gangrenous cystitis in 
which glycerin was used for postoperative 
retention. In the discussion of his paper it Is 
mentioned that Carbineau, in 1909, first 
used boric glycerin 10 to 100 parts for post- 
operative retention with violent reaction 
when used in an empty bladder. The latter 
tabulates twenty-two instances in which 
boric glycerin instillations successfully re- 
established bladder function after periods 


of postoperative retention. He also warns 
that boroglycerin in an empty bladder 
produces hemorrhagic cystitis. One of us 
(J. F. C.), without definite proof, believes 
that he has experienced less postoperative 
hemorrhage after transurethral resection 
of the prostate when normal saline was sub- 
stituted for saturated boric acid solution as 
a bladder irrigant. 

In consideration of the predominate 
opinion that boric acid is an inefficient 
antiseptic and cannot be shown to have any 
wound healing properties, there are many 
substances less dangerous and in. all 
respects more effective. For the irrigation 
of eyes, ulcers, and infected or necrotic 
wounds, normal saline is physiologic to the 
tissues and accomplishes mechanical irriga- 
tion equally well. In necrotic, infected 
wounds or cavities, potassium permanga- 
nate in weak solutions (1:10,000) and 
hydrogen peroxide are safer and better 
antiseptics because of their oxidizing quali- 
ties. With the advent of the local applica- 
tion of the sulfa drugs still more effective 
bacteriostatic measures are at hand as 
substitutes for the borates. 


CONCLUSIONS 


1. A case of fatal borate poisoning re- 
sulting from the continuous irrigation of an 
empyema cavity with saturated boric acid 
solution is presented. 

2. A review of the clinical and experi- 
mental literature on borate poisoning given 
here seems to indicate that boric acid and 
its related compounds are more dangerous 
as Irrigants and local medicaments than is 
commonly assumed. 
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CONTINUOUS CAUDAL ANESTHESIA* 


PRELIMINARY REPORT OF A NEWLY MODIFIED TECHNIC 


A. CHARLES POSNER, M.D. AND Irwin M. Bucu, M.D. 
Visiting Obstetrician, Harlem Hospital Resident Obstetrician, Harlem Hospital 
NEW YORK, NEW YORK 


HE authors wish to describe a newly 

modified technic for the administra- 

tion of continuous caudal anesthesia 
in obstetrics, as originally reported by 
Hingson and Edwards.! 

We have observed three marked disad- 
vantages to the original method: The most 
important objection is that the physician 
must administer the anesthetic agent 
(procaine) to the parturient at regular 
intervals of thirty to forty minutes. For a 
busy obstetrician, this technic is impracti- 
cal, as he can thus care for only a single 
patient in labor at one time. Second, special 
apparatus would be needed to make pain- 
less labor available to a large portion of the 
public; this is not feasible in these times. 
Third, the continual handling of the ap- 
paratus each time the medication is injected 
increases the likelihood of contamination. 

By a simple modification of technic 
which ensures continuous rather than re- 
peated fractional dosage, we believe that 
we have eliminated these three disadvan- 
tages and at the same time made the 
method safer. 


TECHNIC 


For the original injection, we follow the 
method and observe the precautions de- 
scribed by Edwards and Hingson.! How- 
ever, we vary the volume of 2 per cent 
procaine from 30 to 50 cc. In the early first 
stage, 30 cc. are sufficient, but during the 
second stage, 50 cc. are required. An initial 
injection of more than 50 cc. may result in 
procaine excitement. 

We prefer an ordinary large spinal tap 
needle to the malleable type. As in the 


original technic, the skin and subcutaneous 
tissues are first infiltrated. The skin is 
pierced about one inch caudad to the sacral 
hiatus. The spinal needle is allowed to run 
in the subcutaneous tissue until the point 
reaches the level of the sacral hiatus. The 
hillock of the needle is then raised, with 
resultant lowering of the point. The sacro- 
coccygeal membrane is pierced and the 
sacral canal entered. The operator next 
depresses the needle so that it returns to its 
original direction, almost parallel to the 
skin, after which he inserts it two inches up 
the sacral canal. The needle is, therefore, 
buried up to the hillock, if possible; it is 
thus anchored and protected. 

After insertion, the needle is connected 
by means of ordinary infusion tubing to a 
small Kelly flask or similar container. 
Fifteen minutes after the initial injection, a 
slow, continuous drip infusion of eight to 
ten drops (0.5 to 0.6 cc.) of 2 per cent 
procaine per minute is begun. The patient, 
therefore, receives the equivalent of “‘20 
cc. every thirty to forty minutes,” as 
recommended by Hingson and Edwards.! 
This dosage may be varied according to the 
needs of the patient. We have found a 
dosage of twelve to fourteen drops per 
minute more satisfactory. 

Infusion tubing is readily obtainable in 
any hospital and the container for the 
procaine is easily improvised. A small Kelly 
flask may be employed. For our first case 
we used the barrel of the syringe employed 
to fill a Voorhees’ bag. We now have an old 
cylinder, opened at the bottom, originally 
used thirty years ago, when salvarsan was 
given by infusion. This cylinder, which is 
graduated at 10 cc. intervals, allows a 


* From the Obstetric Service of Dr. F. A. Kassebohm, Harlem Hospital, New York. 
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check on the rate of infusion during short 
intervals of time. 

The use of the Lemmon mattress, though 
not essential, allows the patient greater 
freedom of motion. 


REMARKS 


We believe that the modified technic 
here presented eliminates the three objec- 
tions to the original method which were 
stated above. Several patients may now be 
attended at a single time and watched by 
any attendant, not necessarily a physician. 
The apparatus, which is readily impro- 
vised, does not necessitate the manufacture 
of new material. After the apparatus has 
been set up, it is automatic and does not 
require frequent handling, with possible 
contamination. 

We also believe this method of adminis- 
tration to be safer than the original. After 
the initial injection, procaine is slowly 
replaced at the rate at which it is metabo- 
lized. The nerves which are blocked are, 
therefore, continuously bathed by a con- 
stant amount of procaine. Since infusion 
takes place at such a slow rate, any toxic 
symptoms will develop so gradually that 
their development may be checked in the 
early stages by slowing or stopping the 
infusion. On the other hand, with the injec- 
tion of large amounts at intervals and 
corresponding sharp increases in the rate of 
absorption, any toxicity occurring after an 
injection will be sudden and more severe. It 
is recalled, of course, that the antidotes for 
procaine are the barbiturates. 

At this writing, we have performed dur- 
ing the past four months more than 100 
caudal blocks, including single injections 
and the continuous type. With the technic 
just described, our type of service at 
Harlem Hospital should make available 
about two or three continuous caudal 
anesthesias a day. We are now preparing a 
detailed analysis of our results, which we 
expect to publish in the near future. We are 
publishing this preliminary report on 
technic only so that painless labor may be 


Posner, Buch—Cau dal Anesthesia American Journal of Surgery 397 


used sooner by more obstetricians and its 
advantages thus made available at an 
earlier date to a greater number of expec- 
tant mothers. 


Fic. 1. The graduated container (Salvarsan Tube 
Vitax No. 4010) hangs from a stand, and is 
connected by means of ordinary infusion 
tubing to an ordinary spinal tap needle (B-p 
Yale-19G-3"") placed in the caudal canal. 
About fifteen minutes after the initial caudal 
injection has been effective, the infusion is 
begun at about twelve drops per minute (45 cc. 
per hour). The rate of flow is regulated by 
opening or closing the stop cock on the infusion 
tubing or varying the height of the container 
of procaine. 


SUMMARY 


A modification of the original fractional 
technic of administering caudal anesthesia, 
first described by Edwards and Hingson,' 
is reported. After the initial injection, a 
continuous slow drip infusion is established 
and continued throughout labor. 
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This method the authors believe to be becomes more practical and available to a 
safer than the original. By eliminating greater portion ofthe parturient population. 


three disadvantages, namely, frequent in- 


jections of the anesthetic, the necessity of REFERENCE ; 
special apparatus, and repeated handling 1. Epwarps and HinGson. Am. J. Surg., 37: 459-464, 
of the apparatus, the modified technic 1942; J. A. M. A., 121: 225-229, 1943. 


VERSIONS consist of a turning of the uterus as a whole (flexion being 
disregarded) about an imaginary axis situated in the upper third of the 
cervix. Any type of version may be associated with any type of flexion. 
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CAUDAL ANESTHESIA IN OBSTETRICS 


A. C. Muietus, 
MILWAUKEE, WIS. AND JAMAICA, N. Y. 


400 caudal anesthetics administered on 

the obstetrical service of Dr. Albert H. 
Lahmann at the Milwaukee County Hos- 
pital was reported. That series is herein 
augmented by an additional 400 cases 
collected from both his service and that of 
Dr. Thurston S. Welton at Greenpoint 
Hospital, Brooklyn. 

Originally adopted for outlet forceps 
and episiotomies—of which, incidentally, 
all our primiparae are given benefit—we 
have since extended the use of caudal anes- 
thesia to all obstetrical procedures, ex- 
cepting internal versions, yet including 
cesarean sections. For the most part the 
caudal block was administered to the 
women of this series in the second stage of 
their labor for the actual delivery of their 
newborn. Attention is here drawn to the 
work of Dr. Hingson and Dr. Edwards? 
who have elaborated further on this type 
of anesthesia and have introduced a tech- 
nic for the continuous extradural adminis- 
tration of an anesthetic reagent throughout 
the first stage of labor as well. 

The great number of medications and 
measures of all sorts which have been sug- 
gested in the voluminous literature on the 
subject attest to the fact that no one single 
stereotyped analgesic or anesthetic is 
adaptable to all obstetrical cases. Yet in 
spite of its certain disadvantages, which 
will be discussed later, it appears that in 
this perennial quest caudal block most 
nearly approaches the answer to the prob- 
lem of alleviating the sufferings of the 
woman in labor. 

The sacral hiatus, which is produced by 
the embryological failure of development 
of the spinous process and the laminae of 
the fifth sacral vertebra, is found to be 
inconsistent in both size and shape. AI- 
though it usually is triangular, with its 


ly a recent paper,! a review of the first 


AND 


399 


R. M. m.p. 
MILWAUKEE, WIS. AND BROOKLYN, N. Y. 


apex being designated by the fourth sacral 
spinous process and its base bounded 
laterally by the sacral cornua, not infre- 
quently it assumes a rhomboid rather than 
a triangular outline. This observation is 
noted in those instances in which a tuber- 
cle, the rudimentary spinous process of 
the first coccyx, is prominent. Sometimes 
the sacral hiatus is nothing more than a 
narrow slit and only rarely is it found 
clinically to be as large as the usually 
described adult’s thumbnail. Similarly, 
the sacrococcygeal membrane of Cathelin 
is of varying consistency, in some patients 
being thin and readily penetrable and in 
others thick and densely fibrous. 

Experience has shown that either the 
lateral decubitus or the knee-elbow posi- 
tion of the patient at the time of injection 
may be used. The latter is given preference 
since, although admittedly awkward to 
the pregnant woman, it retains the sym- 
metry of the arched back; it enlarges the 
diameters of the sacral hiatus; and, by 
drawing the overlying integument taut, it 
exaggerates the anatomical prominences. 

The anesthetic used in our clinics is a 
2 per cent aqueous solution of metycaine 
(gamma/2methyl-piperidino/-propyl ben- 
zoate hydrochloride). It is a rather stable 
solution which tolerates sterilization by 
heat and does not deteriorate on standing. 
The latent period before the onset of its 
action is not unduly long and its effect is 
more enduring than that produced by 
procaine. No adrenalin is added and it is 
to this factor that we attribute the scarcity 
of untoward reactions since none of the 
vasomotor, respiratory, gastrointestinal or 
other effects of adrenalin on the autonomic 
nervous system are produced. 

The instrumentarium required consists 
merely of a 25 cc. syringe and an eighteen 
gauge spinal puncture needle with its 


: 


400 American Journal of Surgery Mietus, Mitchell—Caudal Anesthesia JUNE, 1943 


stylet. With the patient in the knee-elbow 
position, the operative field is prepared 
with a reliable skin antiseptic, the sacral 
hiatus is identified, and the needle is intro- 
duced almost perpendicularly to the skin 
surface. Penetration of the fibrous sacro- 
coccygeal membrane having been effected, 
as evidenced by the sudden release in the 
resistance offered, the hub of the needle is 
depressed so that its long axis lies prac- 
tically parallel to the long axis of the 
sacrum, and then advanced a few centi- 
meters to guarantee its presence well in 
the sacral canal. With an empty syringe, 
aspiration is attempted. If blood is ob- 
tained, the needle must be removed and 
reinserted lest the solution be introduced 
directly into the blood stream. On the other 
hand, if the dural sac has been penetrated, 
as evidenced by the aspiration of cerebro- 
spinal fluid, the entire process ought be 
discontinued. The anesthetic is injected 
slowly. If questioned, the patient will 
usually admit a “crampy”’ sensation in 
one or both legs during the injection. This 
reaction practically insures the successful 
infiltration of the sacral canal. 

Shortly after the anesthetic is given a 
dramatic change occurs in the patient. 
The outcries that accompany each pain 
are stilled, the exhausting effort to bear 
down disappears, and the parturient be- 
comes comfortable and co-operative. How- 
ever, the rhythmic uterine contractions 
continue painlessly. Anesthesia of the 
perineum becomes evident several minutes 
after analgesia is obtained. Beginning in 
the region of the anus, it extends fanwise: 
upward over the symphysis pubis, later- 
ally over the inner aspects of the thighs, 
and backward over the sacral and gluteal 
regions, the sum effect resulting in a typical 
“saddle” anesthesia. The height to which 
anesthesia ascends is almost directly pro- 
portional to the volume of anesthetic 
solution injected. It appears that when 
larger quantities are used the anesthetic 
agent dissects its way upward under pres- 
sure in the extradural space to bathe the 
nerves at higher levels in the spinal col- 


umn. It has been noted, for instance, that 
although 25 cc. of the solution will ordi- 
narily give saddle anesthesia only, 40 cc. 
or more will almost invariably give anes- 
thesia to the level of the umbilicus. It is 
this phenomenon which permits the per- 
formance of cesarean sections under caudal 
block. Simultaneously, the musculature of 
the pelvic and perineal floors becomes 
paralyzed. This complete relaxation is a 
welcome development since it minimizes 
the incidence of vault tears and facilitates 
such obstetrical manipulations as _ the 
application of forceps, the decomposition 
of breeches, and manual or instrumental 
rotations. When small doses of solution 
are injected, sensory and motor function 
of the lower limbs are retained. No influ- 
ence whatsoever on the fetus has been 
noticed. Furthermore, the third stage of 
labor is unimpaired. The incidence of 
retained placenta is not increased. Inas- 
much as the myometrium does not lose 
its tonicity, blood loss is minimal. Sensa- 
tion recurs inversely to the direction in 
which it extended. The puerperium is 
unaffected. 

The procedure is not without untoward 
effects. A sudden transitory drop in blood 
pressure was noted not infrequently in 
those patients in whom large single in- 
jections, e.g., 60 to 70 cc. were given en 
masse. It was observed also that this fall 
could be prevented by the preoperative 
administration of a small dose of ephedrine 
sulfate intramuscularly. Such transitory 
episodes as vertigo, jactitation, disorienta- 
tion, auditory and visual hallucinations, 
apprehension, or actual generalized clonic 
convulsions—of too short duration to per- 
mit active countermeasures being insti- 
tuted (the longest lasted two minutes)— 
occurred in approximately 3 per cent of 
the series. It should be mentioned here 
that the incidence of those untoward 
reactions in patients adequately sedated 
with barbiturates was nil. Whether this is 
purely coincidental or whether the barbi- 
turates here counteract toxic effects of 
metycaine remains to be determined. 
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There was no instance of morbidity or 
mortality which could be attributed to 
the anesthetic procedure. It is not beyond 
imagination, however, to visualize how an 
inadvertant massive intrathecal or intra- 
venous injection, rather than extradural, 
could terminate fatally. It is for this rea- 
son that the administration of the reagent 
must be attended to with extreme caution 
and punctilious regard. Furthermore, even 
though it was not observed in this series, 
there is reason to believe that infection 
might occur at the site of injection here as 
it might anywhere else when the integrity 
of the integument is broken unless scrupu- 
lous aseptic care be followed. No residual 
neurotropic effect was noted in any of the 
cases. Whether or not some long-delayed 
undesirable aftermath occurs from the 
introduction particularly of large quanti- 
ties of a foreign solution into the extradural 
space remains a point of conjecture. 
Comprising this series of 800 cases, 703 
were primiparae and ninety-seven were 
multiparae. By far and large, the greatest 
number were delivered by low forceps and 
episiotomies. There were some midforceps 
and only one high forceps. As an experi- 
ment, several were permitted to deliver 
spontaneously either with or without the 
benefit of a perineotomy. There were 
fifty-four breech deliveries, in thirty of 
which the breech was broken up and ex- 
tracted. In numerous instances transverse 
forceps were applied and in several cases 
it was necessary to rotate occiput pos- 
teriors adopting either the Kielland technic 
or the Scanzoni maneuver. Twelve women 
were delivered by cesarean section and in 
one a Porro section was performed, all 
entirely under caudal anesthesia. In one 
case internal podalic version and extrac- 
tion was attempted but the caudal block 
was found insufficient and was of necessity 
augmented by ether. It might be mentioned 
that in this series of 800 cases were nine 
women afflicted with severe rheumatic 
heart disease, four with pulmonary tuber- 
culosis, and twenty-two with toxemias of 
varying degrees, three of whom _ had 
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eclampsia. Two of the patients had pla- 
centa previa; the first, with a complete 
type was delivered by cesarean section; 
the other with a partial previa was de- 
livered by Braxton-Hicks extraction. One 
abruptio placenta was treated by rupturing 
the membranes and stimulating uterine 
contractions with pituitrin. In two in- 
stances delivery was facilitated by the use 
of Duehrssen’s incisions. 

In 381 of the patients, 25 cc. of 2 per 
cent metycaine were injected. In 368, 
35 to 40 cc. were given and in the remain- 
ing fifty-one cases, varying quantities 
from 10 to 70 cc. were used. It appears 
that for ordinary obstetrical procedures 
performed per vaginam under the single 
dose caudal block, 35 cc. is adequate. 

In 554 cases in which this record was 
kept, the average latent period between 
the time of administration of the anesthetic 
and the time anesthesia first became evi- 
dent about the anal region was 6.9 min- 
utes. The average duration for anesthesia 
of this series was one hour and twelve 
minutes. 

Ideal results, i.e., anesthesia of the 
perineum as well as analgesia or the loss 
of uterine contraction pain, were obtained 
in 714 cases; in 50 women anesthesia of the 
perineum developed but the patient either 
remained aware of contraction pain or com- 
plained of pain when traction was applied 
with the forceps; while in 36 cases the block 
had failed completely. There is no question 
but that the failures were, for the most 
part, due to technical errors on the part of 
the anesthetist. 


CONCLUSIONS 


The reintroduction of caudal block into 
the obstetrical armamentarium presents 
a method of anesthesia of distinct superior- 
ity for operative procedures. Although cer- 
tainly not a panacea, its objectionable 
features are outweighed by its advantages. 
Inasmuch as the technic of administra- 
tion requires a certain amount of skill, 
the results obtained are directly propor- 
tional to the experience and practice of 
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the operator. Untoward effects occur but 
are transient and leave no deleterious 
sequelae. Caution must be exercised to 
avoid intrathecal and intravenous instilla- 
tions of the solution. That infections over 
the site of injection of the reagent might 
occur Is granted, but none was seen in this 
series. 

In its favor, caudal anesthesia offers 
relief from pain and relief from the ex- 
citability attendant particularly with the 
excitomotor reflex in the second stage of 
labor. It permits uterine contractions to 
continue unaffected. By relaxing the mus- 
culature it preserves the perineal and pelvic 
floors. It does not interfere with the normal 
mechanisms of labor and is applicable to 
practically all types. It does not prolong 
the first stage; it facilitates operative 
vaginal deliveries in the second stage. It 
permits complete co-operation of the par- 
turient and it presents no peril to her new- 
born. The third stage of labor is unaltered 
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and the incidence of postpartum hemor- 
rhage is decreased. The patient is com- 
fortable on her return to bed and her 
puerperium! is unaffected. There is no 
influence on the subsequent involution of 
the pelvic organs. The advantages over 
inhalation anesthesia are obvious: there 
is no excitement stage, no nausea or 
vomiting, no danger of explosion; the dis- 
turbed acid-base balance, the shock, the 
dehydration or the postanesthetic pul- 
monary complications, which so frequently 
accompany prolonged inhalation anesthe- 
sia, are absent. It can be used with relative 
impunity in patients with cardiac, renal or 
pulmonary disease. 
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AVERTIN ANESTHESIA IN GYNECOLOGY* 
REPORT ON A SERIES OF CASES 


LizuT. Dantet B. DorMAN, M.C., U.S.N.R. 
WASHINGTON, D. C. 


VER since Willstatter and Duisberg! 
first published their paper in Ger- 
many, in 1923, describing the syn- 

thesis of tribromethyl alcohol, avertin has 
received wide attention and use. Butzen- 
geiger” and Eichholtz’ were the early sup- 
porters of its use as an anesthetic in 
Germany. Among the early published re- 
ports of avertin as used in this country are 
papers by Guttman,‘ Sise,> and Nesbit.® At 
first this new anesthetic was used for com- 
plete anesthesia, being employed in large 
dosages. Because of errors in judgment as 
to dosage and as to choice of patients, 
several deaths occurred which were blamed 
on the new drug. This stigma has never 
been entirely erased from the minds of the 
profession. But with a general understand- 
ing of the dosage to be used and of the 
dangers to be avoided, avertin has come 
to be one of our common and reliable 
anesthetics. 

There have been numerous and some- 
times varying reports regarding the effects 
of avertin on the respiration, pulse, blood 
pressure, and blood chemical levels. In 
general it may be said that (1) the respira- 
tory rate may be slightly increased, though 
the respiratory volume is decreased; (2) the 
pulse is not much affected, with usually a 
slight increase in rate; (3) the blood pres- 
sure often falls, with at times an alarming 
drop, though this effect seems to vary with 
the patient; (4) changes in blood levels of 
the carbon dioxide combining power, non- 
protein nitrogen, sugar, etc., are so slight as 
to be unimportant. Since avertin is detoxi- 
fied in the liver by combination with 
glycuronic acid, and is excreted by the 
kidneys in that form, it is only natural that 
attention should be focused on these organs 


for any possible ill effects from the anes- 
thesia. But it is believed that no permanent 
damage occurs to the normal liver or 
kidney from avertin as used in the anes- 
thetic dose. The same cannot be said of 
diseased organs, however, and evidence of 
severe liver or kidney damage in a patient 
for operation precludes the use of avertin. 

For use in gynecology avertin has been 
well reported by Peterson and Pierce,’ 
Bemis,® Reycraft,® and others. At Kensing- 
ton Hospital for Women during the past 
nine years avertin has been a favorite anes- 
thesia, being used almost routinely for 
longer gynecological operations. R. B. 
Schutz” first reported a preliminary series 
of our patients in 1934, at which time 353 
cases were included. He emphasized the 
benefits of using this anesthetic not merely 
as a basal anesthetic (57 per cent of plastics 
and 28 per cent of sections needed no 
supplementary gas or ether), but also to 
lessen the amount of required inhalation 
anesthesia. This advantage was directly 
responsible for a decrease in postoperative 
complications. The other great claim for its 
use was the amnesia experienced by the 
patient, with consequent lack of apprehen- 
sion and fear. E. A. Schumann! made a 
subsequent report on our series in 1938, 
when the number of cases had reached 
1,100. In a paper discussing various types 
of anesthesia he described our clinical 
results with avertin. In addition to confirm- 
ing the above advantages he emphasized 
that avertin anesthesia alone, or with a 
small amount of supplementary nitrous 
oxide-oxygen mixture, will usually give 
relaxation that is adequate for gynecologi- 
cal operations. The full surgical anesthesia 
required for upper abdominal work has no 


* From the Kensington Hospital for Women, Philadelphia. 


403 


é 
a 
- 
A 
ape 
>. 
4 7 
|_| 


Pe 


404 = American Journal of Surgery Dorman—Avertin in Gynecology JUNE, 1943 


place in gynecology. As Dr. Schumann 
explained, we usually use morphine-sco- 
polamine “analgesia” alone for vaginal 
plastic operations in women over fifty-five 
years of age. 

From what has been said above, and 
from what follows, it may be seen that we 
do not agree with the position taken by 
some: ‘the use of avertin as an anesthetic 
has been abandoned,”’!? and that now it 
should be used only as a basal narcotic; nor 
that it “is not to be used routinely in 
hospitals.”'* Though our percentage of 
patients requiring no inhalation anesthesia 
whatsoever Is not as high now as originally 
reported early in the series, we believe that 
the small amount of nitrous oxide usually 
used for a few minutes at the start of the 
operation to supplement the avertin does 
not constitute a true ‘“‘anesthesia.”’ 


PRESENT STUDY 


The present paper is meant as a further 
report on our series, which has now reached 
1,800 cases. Recently a study was made of 
ninety-eight consecutive avertin anesthe- 
sias with particular attention to (1) the 
results obtained; (2) the effect on the blood 
pressure; and (3) the effect on the kidneys. 
The operations included both vaginal 
plastics and sections, in white women of 
varying ages. Patients who were considered 
bad risks for avertin because of shock, renal 
disease, etc., were anesthetized by other 
means. As stated above, women over the 
age of fifty-frve scheduled for plastic 
operations alone were given morphine- 
scopolamine “‘anesthesia”’ according to our 
custom; but otherwise cases were not 
selected. 

Results. In Tables 1 to tv the results 
obtained are listed as “excellent,” “good,” 
“fair,” and “poor.” Naturally, this is an 
arbitrary classification, based largely on the 
amount of time that supplementary anes- 
thesia was required in relation to the 
length of the operation. Thus the results 
were called “‘good”’ if nitrous oxide mixture 
was used up to one-third of the operating 
time; “fair” if used up to two-thirds of the 


operating time; and “‘poor”’ beyond that. 
But cases classified as “‘poor’’ nevertheless 
received far less inhalation anesthesia than 
they otherwise would have needed, because 
of the dilute mixture of nitrous oxide used. 
Only rarely was ether added. 

Our method was as follows: A cleansing 
soap suds enema was given the night before 
operation, and repeated in the morning. 
Three gr. of phenobarbital were adminis- 
tered at bedtime the evening preceding 
operation. One-quarter gr. of morphine 
sulphate and 1¥5o gr. of atropine sulphate 
were the usual preoperative medication, 
given by hypodermic injection one hour 
before the scheduled time of operation. We 
tried to give the avertin twenty to thirty 
minutes before operation so as to obtain 
the maximum effect at the time when the 
incision should be made. This timing of 
necessity varied considerably in the opera- 
tions studied, though the time of adminis- 
tration did not seem to have much influence 
on the result obtained. (Table 1.) 


TABLE I 


Time of Admin- Excel 
istration Before ye Good | Fair | Poor | Totals 
Operation 


o-10 min....... 2 o I I 4 
10-20 min....... 10 12 II 5 38 
20-30 min....... II 8 10 6 35 
30-40 min....... 4 2 o 4 10 
40-60 min....... 3 o I 3 4 

61 min.+ o o 3 I 4 


30 22 26 20 98 


The usual dose of avertin used by us (in 
seventy-seven of the ninety-eight cases 
studied) is 100 mg. per kilogram of body 
weight. We do not administer more than 
7 cc. of avertin at a time, so patierts weigh- 
ing 155 pounds or more received less than 
100 mg. per kilogram, as did a few other 
patients at the request of certain surgeons 
on our staff. 

However, we had considerably better 
results in those who received the full dose 
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of 100 mg. per kilogram than in those with 
the smaller dosages. (Table 11.) 


TABLE II 


Excel- 
lent 


ae tal Good Fair Poor | Totals 


100 mg. per kilo. ./26 (34 %)|17 (22 %)|18 (23 %)|16 (21%)| 77 


Less than 100 mg. 


per kilow.. 4(19%)| 5 (24%)| 8 (38%) 


4(19%)| 21 


30 22 26 20 


The avertin has been given for years by 
the surgical supervisor, who administers it 
slowly by rectum after careful preparation 
and testing, according to the instructions 
coming with the fluid. When amnesia has 
developed, the patient is placed on the 
stretcher and moved to the anesthesia 
room, where she is watched closely by a 
nurse until the anesthetist takes over. This 
period of observation is important, to 
prevent the ‘“‘tongue swallowing” which is 
so apt to follow relaxation of the jaw 
muscles and abolition of the gag reflex. It is 
just at the start of the operation, in the 
case of abdominal sections, that we often 
administer a dilute mixture of nitrous oxide 
for a few minutes, while the incision is made 
and the packing placed in position. In 
vaginal plastic operations supplementary 
anesthesia is less often required, as seen in 
Table 111. If it is needed at all, it is usually 
when perineal repair is begun. 


TABLE Il 
Type of Excel- ‘ 

Operation ra Good | Fair | Poor | Totals 
Vaginal operation| 11 2 I I 15 
Abdominal sec- 

9 15 18 13 55 
Vaginal operation 
plus abdominal 
6 4 6 5 21 
Other operations 
for hernia, 
breast tumor, 
4 I I I 7 
30 22 26 20 98 
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Postoperatively, the patients are closely 
observed until the gag reflex returns, 
though amnesia and sleep usually continue 
for a number of hours after the return to 
the ward. Sometimes it is necessary to give 
a hypodermic of morphia for restlessness, 
and occasionally respiratory depression or 
a marked fall in blood pressure are noted at 
this time. If this becomes alarming, co- 


ramine or caffeine may be used for stimula-- 


tion. The postoperative vomiting and 
gagging, so common with inhalation anes- 
thesia, are almost completely eliminated; if 
present at all, they are represented only by 
a transitory discomfort. Amnesia, for which 
the women are so thankful, is marked by 
the question so often asked by the reacting 
patient, “Is it all over?” 

Table iv gives the results obtained as 
classified by the ages of the patients, which 
range from thirteen to sixty-two years. 
From these figures one might argue that 
avertin is more effective in the older group 
of patients. But we believe that this is 
partially explained by the larger percentage 
of vaginal plastic operations in the older 
patients; and aside from the personal fac- 
tor, which cannot be disregarded, results 
depend largely on (1) the dosage used, and 
(2) the type of operation. 


TABLE Iv 
So — Good | Fair | Poor | Totals 

10-19 oO I 3 I 5 
20-29 5 3 9 5 22 
30-39 7 9 8 5 29 
0-49 13 7 5 7, 32 
50+ 5 2 I 2 10 

30 22 26 20 98 


Blood Pressure. We have noted for 


some time that there is often a marked fall 
in blood pressure following avertin anes- 
thesia. Similar falls have not been found 
following other forms of anesthesia with the 
same preoperative medication. For this 
reason the blood pressure was taken post- 
operatively in this series to determine how 
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long the pressure remained depressed. In 
thirty-four of the ninety-eight cases no fall 
whatever was noted. (Table v.) 


TABLE v 
Pre- 
oper- 
ative 
p Total Stimu- Blood 
ostoperative Blood Pressure Ser; lants ee 
eries res 
Used 
sure 
150 or 
Over 
No fall (or slight rise)..........|34 o o 
ee: 64 2 7 
Normal postopera- 
Normal after 3 hours( 10 mm. 9 oO I 
Normal after 8 hours 14 oO o 
Slightly low at 8 hrs. (10-40 
21 I 5 
Very low at 8 hrs. (over 25 mm. 
low and below 100 mm.). 2 I I 
Not recorded at 8 hrs.; low at 


In the remaining sixty-four cases, other 
factors such as surgical shock may have 
played a part. But resuscitation (coramine 
or intravenous therapy) was used only 
twice in the series; and in only two cases in 
which the blood pressure was recorded 
eight hours after operation, was the pres- 
sure found to be very low. Seven hyperten- 
sive patients (with a preoperative systolic 
blood pressure of 150 mm. of mercury or 


Dorman—Avertin in Gynecology 


JUNE, 1943 


more) were included in our series, as no 
casts were present in their preoperative 
urines, which showed either no albumin or 
a faint trace. It is noted in Table v that all 
of these patients had a fall in blood pres- 
sure, the majority of them for a consider- 
able length of time. This has been our 
experience previously, and though we 
believe that avertin may be given safely in 
such patients, a marked fall in blood pres- 
sure is to be expected. 

Listed below are the blood pressure 
readings of the five patients in the series 
who showed the greatest fall. (Table v1.) 
As noted above, this is far from the usual 
experience. 

Urinary Findings. We refrained from 
giving avertin to patients who showed 
microscopic evidence of renal disease or 
much albumin in the preoperative urine 
specimen. Though both albumin and casts 
were often present in postoperative urine 
samples, we have found them also when 
other anesthetics have been used, such as 
ether or even morphine-scopolamine “‘anes- 
thesia” alone. These pathological danger 
signs seem to be caused merely by a 
temporary condition, to which probably 
the shock of operation also contributes. 
The commonest urinary finding of note 
following operations under avertin was 
casts, either with less than a faint trace, or 
2+, of albumin (forty-three cases) or with 
considerable albumin (ten cases). These 
findings, however, did not persist usually 


TABLE VI 
Blood Pressures 
Duration 
ao toa Type of Operation of 
Operation) On AM Pre- | Post- Hrs.|8H C 
Adm. | 4-M- | op, op. | 3 Hrs. rs. omments 
41 Appendectomy........... 25 min. 110/70|/122/80}| 58/40 |70/48 | 76/42| 84/54) Apprehensive 
52 Simple mastectomy....... 48 min. |170/90|126/72| ..... 54/38 | 84/52\105/70| Coramine given 
postoperatively 
45 D. & c., cervical amputa- 
tion, perin’rhaphy....... 36 min. |159/84|176/78) ..... 65/40 | 92/60} 98/66 
44 Supravag. hysterectomy, | 100 min. |...... 106/58] ..... 55/45?| 55/45| 80/54) P.I.D.; surg. shock, 
bilat. salp.-oophorectomy. i.v. fluids, Coramine 
50 Appendectomy........... 61 min. |130/80|134/86| 66/52 |76/52 | 84/62 \114/72| Retrocecal appendix 
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even to the third day; and by the tenth 
postoperative day the kidneys were appar- 
ently again functioning normally. Others, 
such as Pangman,'* have also compared 
postoperative urine studies in avertin with 
controls. Our findings here support the 
general belief that avertin causes no perma- 
nent damage to the normal kidney. More- 
over, from time to time a patient has 
required a second operation, with avertin 
repeated, and no ill effects were observed. 


DEATHS 


There was only one death among the 
ninety-eight cases studied above. This was 
caused by pulmonary embolus on the tenth 
postoperative day. But in our total series 
of 1,800 cases, we have had twenty-one 
deaths. The primary causes of death have 
been listed in Table vu. The first three 
causes of death listed—peritonitis, post- 
operative intestinal obstruction and embo- 
lus—include thirteen cases. Avertin could 
not possibly have been blamed for these 
casualties. A brief review of the other eight 
deaths follows: 


TABLE VII 


Cause of Death 
Postoperative intestinal obstruction......... 2 
Pulmonary or cardiac embolus.............. 3 
Diabetes with coma; postoperative nephritis. I 
Anuria (both ureters ligated)............... I 
Rheumatic heart disease; shock............. I 
Postoperative thyroid storm; cardiac failure. I 


Case 1. Mrs. C. F., age forty-one, was 
admitted with a third degree prolapse of the 
uterus and marked hypertrophy of the cervix. 
The patient was obese and weighed 246 pounds. 
Her blood pressure was 154/70; preoperative 
urine showed 2+ albumin with occasional casts. 
Vaginal hysterectomy was performed under 
avertin two days after admission. Because of 
oliguria, blood urea and urea nitrogen were 
taken on her first postoperative day, but these 
were normal. Urinary excretion returned, but 
with persistent casts. The course was satis- 
factory until her twelfth postoperative day, 
when vaginal bleeding followed an enema. Two 
days later secondary suture of the anterior 
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suture line was done under nitrous oxide 
anesthesia. Following the bleeding, hemoglobin 
had fallen to 50 per cent and red blood cells to 
3,170,000. Oliguria again resultéd, with passage 
of only 14 ounces of urine in forty-eight hours, 
despite hypertonic glucose by vein. The patient 
expired on her sixteenth (and second) post- 
operative day. No autopsy was obtained. 
Though she was signed out as uremia and 
terminal cardiac failure, blood urea on the day 
of death was 17.8 mg. per cent and urea 
nitrogen 8.3 mg. per cent. Avertin blame was 
doubtful. 

Case u. Mrs. E. M., age fifty-five, was 
admitted for supravaginal hysterectomy and 
bilateral salpingo-oophorectomy. She weighed 
152 pounds. Blood pressure was 148/90; pre- 
operative urine was normal. Following opera- 
tion oliguria occurred (13 to 20 ounces daily) 
despite parenteral fluids. Urine showed per- 
sistent casts and 2+ albumin. On her second day 
she complained of abdominal pain; consider- 
able distention developed and grew worse. On 
her fourth postoperative day blood urea was 
112 mg. per cent and urea nitrogen 52 mg. per 
cent. Rales were heard at her lung bases, with- 
out consolidation. Death occurred on the 
following day, after respirations became rapid 
and labored. Cause of death was uremia. No 
autopsy was obtained. Avertin probably was 
contributory to death. 

Case ut. Mrs. M. J., age sixty, was ad- 
mitted for repair of incisional hernia. She 
weighed 148 pounds. Blood pressure was 
146/92; preoperative urine was normal; blood 
urea 42, urea nitrogen 20 mg. per cent. Seven cc. 
of avertin were given (104 mg. per kilo.). Post- 
operatively dyspnea resulted, apparently from 
hypostatic congestion. The amount of urine 
excreted seemed adequate, though there were 
casts persisting up to the time of her death, 
with only 1+ albumin. Dyspnea increased with- 
out adequate signs of pneumonia to explain her 
condition. She lapsed into deepening uncon- 
sciousness and died on her tenth postoperative 
day. Autopsy was limited to the abdomen, but 
showed nephrosclerosis. Cause of death was 
uremia and hypostatic pneumonia. Avertin 
probably was contributory to death. 

Case iv. Mrs. A. P., age fifty-nine, was 
admitted for radical mastectomy because of 
carcinoma present for two years previously; 
the lymph nodes were involved. She weighed 
182 pounds. Blood pressure was 152/92; urine 
showed many casts, with 1+ albumin. Seven cc. 
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of avertin were given (84 mg. per kilo.). 
Following the operation, which took forty-five 
minutes, the patient never fully regained 
consciousness. Her blood pressure remained 
low, 65/40 and 74/52, and she excreted very 
small amounts of urine, despite parenteral 
fluids—314 and 5 ounces in twenty-four hours 
respectively. The urine showed many casts, 
with considerable albumin (2+ and 3*). The 
patient died on her second postoperative day. 
The cause of death was nephritis and uremia. 
Autopsy was not obtained. Avertin probably 
was contributory to death. 

Case v. Miss R. E., age sixty-seven, was 
admitted with carcinoma of the transverse 
colon. She weighed 134 pounds. Blood pressure 
was 155/90; preoperative urine was normal. 
blood sugar 165, urea nitrogen 15, mg. per cent; 
urea clearance g1 per cent. She was given 6 cc. 
of avertin (100 mg. per kilo.). The carcinoma 
was resected with the terminal ileum, ascending 
colon, and hepatic flexure; a side-to-side ileo- 
colostomy was performed; operating time was 
two hours and twenty-five minutes. Post- 
operatively the respiratory rate was depressed; 
blood pressure was 110/90. Diabetic coma was 
suspected, with blood sugar 400, urea 111, and 
urea nitrogen 52 mg. per cent. Intravenous 
glucose and insulin were given, with improve- 
ment (sugar 210, urea 90, urea nitrogen 42 
mg. per cent). Urine showed less than 1 per 
cent sugar and no acetone, but persistent casts 
and 2+ albumin were present. Urinary output 
was fair. Her fever rose to 106.5°F. terminally on 
her third postoperative day, and her pulse rate 
to 160; blood sugar was 325 mg. per cent. A 
complete autopsy was not obtained, but exami- 
nation of abdomen showed no peritonitis or 
leakage from the bowel. Cause of death was 
listed as diabetes with coma and _ postoperative 
nepbritis. Avertin probably was contributory 
to death. 

Case vi. Mrs. E. S., age forty-six, was 
admitted with a large fibroid uterus. The 
patient was obese. Because of 30 per cent 
hemoglobin and 1,850,000 red blood cells three 
transfusions were given before operation. Her 
heart was enlarged with a loud systolic mur- 
mur; blood pressure was 126/60; urine showed 
2+ albumin, but was contaminated with blood. 
Despite three transfusions, vaginal bleeding 
continued and panhysterectomy was done six 
days after admission; hemoglobin at that time 
was 42 per cent and red blood cells 2,420,000. 
Seven cc. of avertin were used. Following 
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operation the patient remained 
and moaned with back pain. Only 114 ounces of 
urine were obtained by calieabeiiaalints: show- 
ing many casts and 3+ and 2+ albumin. Blood 
urea was 96, urea nitrogen 45 mg. per cent. On 
the day following operation, she was returned 
to the operating room, where she died on the 
table under ether anesthesia. The right ureter 
had been divided and the left ureter was 
ligated in a mass of tissue at the operative site. 
Cause of death anuria from division and 
ligation of ureters, myocardial degeneration 
and anemia. No autopsy was obtained. Avertin 
blame was doubtful. 

Cas—E vu. Mrs. A. T., age sixty, was 
admitted with a gastric ulcer and stomach 
retention. She weighed 157 pounds. Blood 
pressure was 120/90, hemoglobin 50 per cent 
and there were 2,750,000 red blood cells; 
rheumatic mitral disease, compensated. Pre- 
operative urine was normal; blood urea was 37, 
urea nitrogen 17, mg. per cent. Four days after 
admission, posterior gastrojejunostomy was 
done under avertin-nitrous oxide anesthesia. 
Six and eight-tenths cc. of avertin were used 
(96 mg. per kilo.). Pulmonary edema followed 
postoperative intravenous injection of 10 per 
cent glucose; pulse was 144 and thready; blood 
pressure was 70/40. Respirations remained 
rapid, and the patient died twelve hours post- 
operatively. No autopsy was obtained. Cause 
of death was rheumatic heart disease and shock. 
Avertin blame was doubtful. 

Case vil. Mrs. E. S., age fifty-three, was 
admitted for hysterectomy because of fibroids. 
She weighed 115 pounds. Blood pressure was 
180/90; pulse g2 to 100 preoperatively; there 
was no palpable thyroid enlargement; the 
heart was normal. Preoperative urine showed 
2+ albumin and many white blood cells (voided 
specimen). Blood urea was 24, urea nitrogen I1, 
sugar 105 mg. per cent. Five and two-tenths cc. 
of avertin (100 mg. per kilo.) were given for 
operation on day after admission. Chronic 
salpingitis and pyohydrosalpinx complicated 
the procedure. Her pulse reached 160, and 
respirations 28, at the end of the operation. 
The pulse remained rapid, despite therapy, and 
fever reached 103°F. the first night and 106°F. 
the second night. The patient was restless and 
her extremities were clammy. Urine showed 
many casts and 2+ albumin; the output was 
adequate. Transfusions and iodine therapy 
supplemented intravenous fluids and digalen. 
On the third postoperative day, as fever 


Q 
é 
4 
2 
Oy 
4 


New Series Vo . LX, No. 3 


reached 106°F. again (by axilla), signs of 
cardiac failure appeared. The pulse, which had 
never fallen below 124 since operation, again 
rose to 160. Blood pressure was 170/90. There 
was no pain and only slight distention. No 
apparent pelvic abscess was present, and only 
serosanguineous drainage from wound drain 
occurred. Fever reached 109°F. terminally, as 
the patient died on her fourth postoperative 
day. Autopsy was not obtained. Cause of 
death was thyroid storm. Avertin blame was 
doubtful. 


Of the eight deaths described above, 
there were only four cases in which avertin 
anesthesia probably contributed to the 
death; and in none of these cases was a 
complete autopsy granted to confirm the 
clinical opinion of the cause of death. 
Before avertin is blamed too harshly, it 
must be remembered that any other general 
anesthesia might have produced the same 
results. All four of our patients died with 
renal complications between the second and 
the tenth days postoperatively; but we 
have had no deaths from respiratory failure 
or shock alone, caused by avertin. 


COMMENTS 


Contraindications. Considerable renal 
damage is our commonest contraindication 
to the use of avertin. We believe that this 
decision is wise in view of the renal method 
of excretion of avertin. We also dislike the 
use of avertin in the presence of shock with 
anemia (as in ruptured tubal pregnancy), 
because of the danger in decreased oxygen- 
carrying capacity with possible respiratory 
or circulatory depression. As previously 
stated, we prefer morphine-scopolamine 
anesthesia alone for vaginal plastic work in 
older patients; but we do not hesitate to 
use avertin for sections in older women if 
the kidneys are in good condition. Liver 
disease, colitis, and advanced pulmonary 
disease are uncommon among our patients, 
but they have been described also as 
contraindications. However, we have often 
performed a hemorrhoidectomy at the end 
of a plastic operation under avertin, after 
dilatation of the rectal sphincter and 
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evacuation of the rectum. Our experience 
with avertin in obstetrics has been disap- 
pointing, with a delay in labor resulting 
from a period when pains practically cease 
and the patient becomes unmanageable. 

Complications. Respiratory depression 
and “‘shock” are the two commonest com- 
plications. But we have found serious 
respiratory depression only occasionally; 
and a drop in blood pressure is not often 
accompanied by rapid pulse and other 
signs of true surgical shock. Such instances 
invariably respond to prompt therapy. 
Swallowing of the tongue, accompanied by 
loss of the gag reflex, and subsequent ob- 
struction to respiration, must be avoided. 

Advantages. The advantages of this 
type of anesthesia fall into three periods. 
Preoperatively, the patient is spared the 
consciousness of being brought to the 
operating room. This mental shock, so 
dreaded by the apprehensive patient, is 
entirely eliminated, as the fluid is given in 
bed by a method made familiar by the 
previous administration of enemas. During 
the operation, if supplementary anesthesia 
is necessary, the stormy second stage Is 
avoided; and only a fraction of the usual 
inhalation anesthesia is used. Because of 
this fact, avertin is practicable in mild 
cardiac and pulmonary complications, with 
caution observed concerning the loss of the 
cough reflex. This advantage is also directly 
responsible for the postoperative advan- 
tages of avertin: less perspiration and, 
therefore, less thirst; less vomiting, and 
quicker oral intake of fluids; and _ less 
atelectasis and pneumonia. The whole post- 
operative course is apt to be smoother and 
more uneventful. 

Disadvantages. Though we believe that 
all objections are overbalanced by its 
advantages, avertin does have some disad- 
vantages. The length of the induction 
period has been circumvented by our 
arrangements for administration already 


described. Likewise we are not disturbed by 


the slow excretion of the anesthetic; we 
rather appreciate the postoperative rest 
and amnesia afforded the woman The lack 


2 
; 


American Journal of Surgery 


410 


of control of the drug following administra- 
tion, and the “‘narrow margin of safety”’ 
cannot be disregarded; but consideration of 
the recognized dosage and of the physical 
condition of the patient will safeguard 
against errors. As to individual variations 
in susceptibility to avertin, more inhalation 
anesthesia can always be given if the 
desired relaxation ts not obtained; but com- 
plete surgical anesthesia is rarely necessary 
in gynecological operations. 


SUMMARY 


A series of 1,800 cases of avertin anes- 
thesia is reported, the large majority of 
operations being gynecological. 

Ninety-eight consecutive cases are stud- 
ied in detail, with particular attention to 
results obtained, effect on the blood pres- 
sure and urinary findings. 

Twenty-one deaths in the total series of 
‘ases are reviewed. 

As a result of our experience, we believe 
that the advantages of avertin far out- 
weigh its disadvantages; and we agree with 
Peterson and Pierce’ in their conclusion 
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that “‘avertin more nearly approaches the 
ideal anesthetic than any other drug which 
has been employed in the clinic.” 


The opinions or assertions contained herein 
are the private ones of the writer and are not 
to be construed as official or reflecting the 
views of the Navy Department or the Naval 
service at large. 
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BACILLUS PROTEUS OX19 AGGLUTINATED BY THE SERUM 
OF PREGNANT WOMEN* 


PRELIMINARY REPORT 


I. GRATCH, M.D. 
Hahnemann Medical College and Hospital 
PHILADELPHIA, PENNSYLVANIA 


URING a series of researches that 
were conducted at the suggestion 
of a distinguished colleague for the 

purpose of making an _ epidemiological 
survey to detect, if possible, the incidence 
of rickettsia diseases (typhus, Rocky 
Mountain Spotted Fever, etc.) in the 
Philadelphia area, by means of an aggluti- 
nation test, using as antigen the different 
strains of Bacillus proteus OX, an interest- 
ing fact appeared. The author noticed the 
exceptional frequency of a positive aggluti- 
nation test, particularly with the strain 
Proteus OX 19, in cases of sera from preg- 
nant women, who had ‘absolutely negative 
histories, so far as previous typhus or other 
rickettsial diseases were concerned. 

This striking fact led the writer to 
abandon, temporarily at least, his epi- 
demiological investigation, in order to 
consider the usefulness of a separate study 
capable of demonstrating whether the sera 
of pregnant women do or do not consist- 
ently agglutinate the different strains of 
Proteus OX. 

After having tried in a few preliminary 
experiments the strains OX: and OXK, 
attention was concentrated on the strain 
OX19, because this one seemed to give the 
most reliable results. 

For preliminary researches, the suspen- 
sion of Proteus OX 1g was used as antigen. 
The technic adopted in performing this 
test is very simple. A drop of the serum to 
be tested is pipetted with a small pipette 
(for example, 1 cc. pipette or the ordinary 
capillary-pipette) on to an ordinary slide. 
To this is added a drop of Proteus OX19 
antigen, which was shaken gently before 


using. The mixture of serum and antigen 
thus prepared on the slide is mixed thor- 
oughly with a separate toothpick or with 
the tip of the capillary pipette. For each 
test a fresh pipette not previously in con- 
tact with another serum, is used. Each day 
a control is set up on a glass slide, using, 
instead of serum, a drop of normal salt 
solution. After mixing, the glass slide is 
gently rocked back and forth ten to twenty 
times, and during this rocking the slide is 
studied carefully for the appearance of the 
clumping. In cases in which a marked 
agglutination will occur, the clumping is 
observed, with the naked eye, after ten to 
thirty seconds; seldom is it necessary to 
wait as long as one or two minutes. The 
longer times were required especially in rare 
so-called “‘false positives.’’ Usually it was 
not necessary to observe the glass slide 
under the microscope (with low power); 
only in a few doubtful cases, particularly in 
cases of a slow belated agglutination in the 
“false positive” tests, did we make the 
observation with the aid of the microscope, 
in order to check on the appearance of 
clumping. In several cases of very early 
pregnancy, in which we had a very slow 
clumping, we were compelled to use the 
microscope in order to determine whether 
the clumping of the organisms did occur; a 
week or so later, however, as pregnancy 
advanced, the sera of the same patients 
agglutinated the Proteus OX1g in about 
twenty seconds and the agglutination was 
easily visible with the naked eye. 

The results of 1,212 tests made on the 
sera of men and women are summarized in 


Table 1. 


* Aided by Constantine Hering Fund of the Hahnemann Medical College of Philadelphia. 
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TABLE I 
ANALYSIS OF 1212 TESTS ON SERA OF MEN AND WOMEN 


Men Women 
Total sera ex- 
amined... .|412 800 
Negative re- 
390 288 (nonpregnant) 
Tumor—2 


Nonpregnant but 
with tumors—7 


Vaccinated with 
Bacillus proteus 
vulgaris—2 

Unknown cause—18 


Pregnant—505 
512 


Note that the test was 100 per cent positive in pregnant 
women, and that positive tests for nonpregnant women were 
obtained only in cases with certain malignant tumors. 


Of the 412 sera taken from men, 390 gave 
a negative agglutination test, while twenty- 
two gave a positive test. Of these twenty- 
two positive cases in men, two were affected 
with carcinoma; two had previously re- 
ceived injections of an autogenous vaccine 
prepared from a strain of Bacillus proteus 
vulgaris isolated from their feces. We have 
thus far not been able to complete a 
detailed and reliable enough investigation 
in order to reach a satisfactory explanation 
for the positive results obtained for the 
eighteen men listed in the Table 1 as 
“unknown cause.” 

The group of 800 women gave 288 nega- 
tive tests (In nonpregnant women) and 512 
positive; of these 512 cases, only seven 
were not pregnant, but all seven (as also in 
the cases of the two men mentioned above) 
were affected with a malignant tumor. This 
fact, incidentally, is of an interest and we 
plan in the future to investigate this prob- 
lem more exhaustively, namely, the ag- 
glutination of Proteus OX1g by blood sera 
of patients affected with malignant tumor, 
in order to obtain statistical data, which 
would enable us to reach some reliable con- 
clusions as to the value of this test in the 
diagnosis of tumors. 

All the 505 pregnant women, 1.e., 100 per 
cent of the pregnant cases examined, gave a 
positive test. 

We wished also to determine the dilution 
titer of the sera which agglutinated the 
different strains OX of the Bacillus proteus. 
After a few experiments with other strains, 
which gave no clear-cut results, we decided 
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to use only the strain OX19. We followed 
the standard technic as shown in Table 1. 
For each specimen of blood serum we used 
ten dilutions in a series of ten ordinary 
agglutination tubes, plus one (the eleventh) 
tube for control. In each tube, with the 
usual technic, we placed sterile normal salt 
solution, plus a suspension in salt solution 
of Proteus OX1g (obtained from the 
“American type culture collection’’), plus 
the serum to test (diluted according to 
standard technic); in the eleventh (the 
control) there was of course no serum, but 
only the salt solution and the suspension of 
the Proteus OX1g. The suspension of the 
latter was always adjusted roughly to the 
same bacterial density by inspection of 
the turbidity. After incubation at 37°c. 
for two hours, the agglutination tubes were 
placed in a refrigerator overnight, and the 
following morning the results were read. 

Owing to lack of time, the titer of the 
agglutinins was not determined for each of 
the 505 positive cases. Such a more com- 
plete and detailed study is planned for the 
future. We did, however, determine the 
titer for some fifty sera; and the titer which 
we found ranged between a minimum of 
1:256 (Case of Mrs. I.) and a maximum of 
1:1024 (Case M. Y.). (Table 11.) 

For the same reason we could not estab- 
lish the stage of pregnancy in which our 
test first begins to yield a positive result, 
nor could we determine how soon after 
delivery (or after abortion) the test be- 
comes negative. There are important 
aspects of this test which we plan to 
investigate more exhaustively. But we have 
at least presumptive evidence that the posi- 
tive test appears at a very early stage of 
pregnancy. Thus, for example, in Case No. 
1201 (M. Y.) the diagnosis of pregnancy 
was difficult and complicated because of 
some unusual features. The patient was a 
twelve year old girl, and our test was 
weakly positive, whereas the Friedman 
pregnancy test was negative. Twelve days 
later, when the Friedman test became posi- 
tive, we repeated our test with a fresh 
specimen of blood serum and then our test 
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showed a strongly positive result and 
agglutinated even at a dilution of 1:1024. 
(Table 11.) 


Gr atch—Bacillus P roteus OX IQ Aunilitim Journal of Surgery 413 


office of the physician while he continues 
his examination of the patient. 
In certain cases our test could supple- 


TABLE II 


II 
Control 


1:4 1:8 | 1:16 


Case No. ++ 
Case No. 161................. J 
Case No. 162.................- [FEE EEE 
Case No. 520.. 
Case Mrs. E. C.. 


1:32 | 1:64 1024\1: 2048 
+ + + + ~ 
+ + + > ~ 
+ + +> + 


Although we obtained 100 per cent posi- 
tive reactions in all cases of pregnancy 
tested, we do not claim to have elaborated 
a new pregnancy test, or a better test than 
those that already exist and are used 
routinely. The accumulation of further 
data would place the test on a firmer 
statistical basis. For this reason we hope 
that other investigators will further extend 
the number of cases studied by this method 
for the diagnosis of pregnancy. Additional 
work is necessary also to determine the 
limitations of the test, the conditions which 
may increase or decrease the intensity of 
the reaction, and to inquire into the numer- 
ous problems which suggest themselves as a 
result of this initial investigation. 

On the other hand, if this test is con- 
firmed and its utility checked by other 
workers it would be of value as a test 
possessing certain material advantages 
over the best tests that exist today for the 
laboratory diagnosis of pregnancy, such as 
the Friedman test’ or its modifications by 
Reinhart and Scott** or by Schneider.° 
This could be so because, technically at 
least, our test is a simple, quick and easy 
one, utilizing a technic which does not 
require a highly specialized training, and 
can be performed in any medical office or 
dispensary, without calling for special 
apparatus, and may be carried out in the 


ment the Friedman test, namely, in case of 
a “doubtful” Friedman test which hap- 
pened, for example, in our Case No. 1201 
(M. Y.) in which the Friedman test was 
negative, whereas our test was positive. 
An obstacle which certainly will handi- 
cap the routine use of our test presents 
itself in the shape of the so-called ‘‘false 
positive.” This is due to the fact that weak 
cross agglutinations occur with some sera, 
because strains of Proteus are capable of 
causing infections of the urinary tract and 
of the ear®’ and also infections of the 
gastrointestinal tract® and so give rise to 
agglutinins for Proteus. This may possibly 
explain the occurrence of our “false posi- 
tives’’ in the group of eighteen men. 
Remaining also is the fact that our test 
gives a positive reaction in certain cases of 
malignant tumor (carcinoma). This is 
suggestive of the possible use of the test as 
an aid in diagnosing cases of malignancy. 
Yet at the same time it renders our test 
somewhat less “‘specific”’ for the diagnosis 
of pregnancy. It is also recognized that 
other pregnancy tests as well are compli- 
cated by conditions which give rise to 
“false positives,” e.g., the Aschheim- 
Zondek test is positive in cases of hydati- 
form mole and in chorionepithelioma;? with 
Friedman and Schneider tests “false posi- 
tives have been obtained in association 
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with tuberculosis of the adnexae, with per- 
sistent corpus luteum cysts combined with 
amenorrhea, hyperthyroidism and certain 
diseases of the hypophysis.’”’!° Teratomas, 
especially in the gonads, may give a 
false positive reaction in both men and 
women. 

Therefore, no matter which test we use in 
making a diagnosis of pregnancy today, we 
cannot dispense with the clinical and 
physical diagnosis. 

In any case, the fact that the blood sera 
of 505 pregnant women, without exception, 
agglutinated the Proteus OX 109, is of suffi- 
cient importance from a scientific stand- 
point to challenge the curiosity not only of 
the immunologist but also of students in 
related fields: physiologists, obstetricians, 
endocrinologists, and even epidemiologists. 
In fact, in the case of an epidemiological 
survey in any given area having to do with 
the incidence of the rickettsia diseases, we 
have to be aware of the factors discussed 
above which would necessarily complicate 
the results of the survey. A positive result 
in testing for the presence of agglutinins for 
Proteus OX1g in certain sera might not 
necessarily mean the prior existence of a 
rickettsia infection, but might also indicate 
pregnancy, a malignancy, or other condi- 
tions alluded to earlier in this paper. 


SUMMARY 


Examinations were made of 1,212 sera of 
men and women for the agglutination of 
Proteus OX 1g. Of the 412 sera taken from 
men, 390 did not agglutinate, while twenty- 
two did agglutinate the Proteus OX 19. 

In the group of 800 sera from women, 288 
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nonpregnant women gave negative tests, 
whereas 512 sera gave positive tests. Of 
these 512 cases, only seven women were not 
pregnant, but all seven were affected with a 
malignant tumor. The remaining 505 sera 
were taken from pregnant women, and all 
gave positive agglutination tests for Proteus 
OX 19. 

The value of the test for the routine 
diagnosis of pregnancy is discussed, as well 
as the possible reasons for the positive 
results which were encountered in the cases 
of malignancy and other complications. 
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COMPARISON OF TISSUE REACTIONS FROM 
NEW SUTURES* 


Octravus P. LarGg, M.D. 
PHILADELPHIA, PENNSYLVANIA 


"Fits development of metallic sutures 


through the centuries is very interest- 


ing. In the sixteenth century Hierony- | 


mus, a teacher of Sir Wm. Harvey, wrote 
of the advantages of gold wire in surgical 
practice for ligation of vessels. Henry S. 
Levert,” of Alabama, in 1829, reported 
a series of twenty-one experiments upon 
dogs ligating the carotid and femoral 
vessels with lead, platinum, silver, waxed 
silk and gum elastic resin. Of these experi- 
ments the metallic sutures showed the 
least reaction. Some years before, Dr. 
Physick had suggested lead as suture mate- 
rial because of the minimal tissue reaction 
about missiles implanted in the tissues of 
the body resulting from war wounds. 

J. P. Mettauer, of Virginia, aware of 
the reports and suggestions of Levert and 
Physick, closed vesicovaginal fistulas using 
lead wire in six cases. Mettauer’s instru- 
ments and wire may be seen in the Mutter 
Museum in Philadelphia. The real pioneer 
use of metallic sutures should be credited 
to J. Marion Sims® who disheartened and 
“studiously avoiding,” after many trials 
and failures to close vesicovaginal fistulas, 
turned to the use of silver wire. On Novem- 
ber 14, 1848, with the aid of jeweller, 
blacksmith, and dentist he assembled the 
instruments to perform his first successful 
closure of a vesicovaginal fistula upon a 
Negro patient who had had thirty previous 
attempts. His description of the cure of 
this patient imparts his real joy and enthu- 
siasm. He converted a small house into a 
hospital for these unfortunate patients. 
It is said he closed over 200 vesicovaginal 
fistulas. 

J. Y. Simpson, of Edinburgh, in 1848, 
continued the use of metallic sutures, after 


having attended a lecture given by Dr. 
Bozeman (Assistant of Sims) relating the 
successes with silver sutures. 
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Fic. 1. Illustrates placement of sutures in rectus 
muscle of a dog. Note there is no constriction 
of tissues. 


In 1904, Dr. W. W. Babcock,’ following 
Bartlett,® first attempted to close large 
defects in the abdominal walls by imbed- 
ding a fine silver wire filagree. Babcock, 
finding that the silver filagree became 
fragmented from movements of the body, 
introduced (1916) a fine sterling silver 
chain as employed by jewelers. In 1932, 
Babcock turned to alloy stainless steel 
wire which proved to be superior to silver 
wire. At first it was implanted in the skin 
and allowed to remain for weeks to note 
the reaction. The surprising absence of ne- 
crosis Or suppuration encouraged Babcock 


* From the Department of Surgery, Temple University Hospital, Philadelphia. 


415 


Z 
‘ 

€ 
¢ 
) 4 
J 
=: 
\ 
" ( | \ 
AE 3 \ 
‘ 2 
‘ 
| F 
Y 


a 416 American Journal of Surgery Large—Reactions from Sutures JUNE, 1943 
degree and type of reaction is influenced 
by many factors: (1) Number and type of 


organisms present at the time of the sutur- 


to use it as a buried suture, where it has 
surpassed any previous absorbable or 
nonabsorbable sutures. 


Fic. 2. Subcuticular closure of 
abdominal skin. 


In an effort to be impartial in judging 
the most ideal suture for general use, the 
research department* for the past four 
years, has been comparing and testing new 
sutures. Preston, in 1939, reported his 
results in a comparison of the tensile 
strength of wounds united with wire and 
other commonly used sutures. He showed 
the superiority of the tensile strength of 
wounds closed with the stainless steel all 
wire technic. My efforts have been con- 
fined to the microscopic comparison of 
alloy steel wire with other sutures. 

Clinical experiences gained by observing 
skin reactions from various sutures In over 
one-hundred patients, and in reopened 
abdominal wounds at varying periods of 
time, have prompted further animal experi- 
mentation and microscopic study. The 


*Department of Surgical Research, Temple Uni- 
versity Hospital. 


Fic. 3. Placement of sutures in muscular coat 
of ileum, without perforating mucous 
membrane. 


ing; (2) vascularity: an organ or tissue with 
impaired blood supply either from patho- 
logic process or from constricting sutures 
or ligatures will naturally show marked 
reactions; (3) nutrition: weak and debili- 
tated patients with long standing infec- 
tions, systemic disease, avitaminosis and 
hypoproteinemia may show delayed heal- 
ing. The influence of the general systemic 
condition of the patient upon healing has 
been very definitely shown by the re- 
searches upon hypoproteinemia and vi- 
tamin c; (4) foreign bodies other than 
sutures will prevent normal wound healing 
and finally allow organisms to invade the 
subcutaneous tissues and proliferate, caus- 
ing infection and suppuration. Blood, 
serum, and bile, when permitted to diffuse 
through tissues, act as culture media and 
prevent accurate co-aptation of the wound 
edges. Hemostasis favors primary healing, 
especially if the tissues are potentially 
infected. Nevertheless, these local and 
systemic factors are too often believed 
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to be the cause of wound disruptions, 
infections, and eviscerations, when the use 
of the suture material and the technic 
used are at fault. 


Fic. 4. Placement of sutures in quadriceps muscle 
of a dog. 


The prerequisites for an ideal suture 
have been clearly and repeatedly set forth, 
but tissue reactivity should be the cardinal 
factor in choice of the ideal suture mate- 
rial. Halsted!® believed, ‘‘the merits of 
sutures should be based entirely upon the 
reactivity in tissues, wound strength and 
ease with which they can be handled.” 
By tissue reaction we mean the type and 
degree of response of various tissues to a 
foreign body. Nonirritating sutures will 
not induce the inflammatory changes which 
retard wound healing. Sutures causing the 
least reaction facilitate wound healing by 
reducing the inflammatory changes. Never- 
theless, catgut, which causes the greatest 
reaction, is still the suture of choice, but 
the trend is changing to nonirritating 
sutures. 


Large—Reactions from Sutures 


417 


American Journal of Surgery 


WOUND HEALING 
Wound healing has been divided into 


two stages: (1) exudative or latent period, 


Fic. 5. Alloy steel 18-8 wire No. 36 in subcuta- 
neous tissue three weeks. a, orifice through 
which the suture passed with the minimal 
amount of leucocytes and fibroblastic reaction 
in a surrounding zone. All microphotographs 
were taken of tissue from same dog and at 
same magnification. 


so-called lag-period; (2) reparative or 
fibroplastic period (Howes, Arey’). The 
exudative or destructive stage includes 
chiefly lysis of cells and absorption of 
exudates. Autolysis and heterolysis is the 
chief function of the neutrophiles during 
the latent period, lasting from one to two 
days. The constructive changes are in- 
stituted by those cells which are commonly 
found in connective tissue, amoeboid cells, 
fixed macrophages, fibroblasts and mesen- 
chymal cells. Catgut wounds have a longer 
latent or lag-period, lasting from four to 
eight days. There is a definite relationship 
between the microscopic picture of healing 
and the strength of the wounds, 1.e., they 
are inversely proportional, the greater the 
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reaction the weaker the wound. Wound 
disruptions following the use of catgut are 


not due to its absorbability (Howes**). It 


Fic. 6. 


has been shown that disruptions usually 
occur before the suture has been absorbed 
(Botsfords’). Wound healing in the early 
stages is really a specialized manifestation 
of the general process of inflammation 
leading to provisional closing with fibrin 
which forms a substrata for the invading 
connective tissue cells (Arey'). 

In attempting to find an ideal suture 
material we have compared the tissue 
reactions of nylon, zytor, catgut, plastigut, 
glass thread, plain spool silk, treated silk 
annealed 18-8, stainless wire and cotton. 

Twenty-five experiments were performed 
on ten dogs and three rabbits. The dogs 
were the same sex, age, and weight, free 
from any disease or skin infection. In- 
travenous anesthesia of pentobarbital so- 
dium was used in proportion of 1 gr. per 
cc. per kilo of body weight for two-hour 
anesthesia, average dose being 5 to 10 cc. 
for the dogs. 

The skin of the anterior abdominal wall 
was shaved, washed with tincture of green 
soap and ether, and finally painted with 
tincture of mercuric chloride. Implantation 
of the various sutures in the rectus muscle, 
quadriceps, unopened intestine, and stom- 
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ach was carried out with routine aseptic 
technic, precautions being taken to reduce 
the possibility of infection. A vertical mid- 


Fic. 8. 
Fic. 6. Alloy stainless steel No. 36 in quadriceps muscle three weeks, showing mild cellular reac- 
tion occurring in intermuscular septum. 
Fic. 7. Alloy steel No. 36 subcutaneous tissue three weeks. a, indicates suture site showing the 
least reaction of any sutures tested. 
Fic. 8. Silk untreated three weeks showing the cellular infiltration surrounded by normal muscle. 


line incision was made through the skin. 
The subcutaneous tissues were liberated 
from the anterior sheath of rectus and from 
the quadriceps muscle, well to the side of 
the incision. The six types of sutures used 
for comparison were of the finer sizes: 
catgut No. ooo, nylon No. 000000 and No. 
000, cotton No. 40, stainless steel No. 38, 
plastigut No. ooo0, silk No. 1. These 
sutures were placed in the same tissue of 
each animal, with the same size curved 
needle, no ties or ligatures being used which 
might constrict or interfere with wound 
healing or cause irritation. This method 
reduces any of the external factors which 
may influence the results. A subcuticular 
stitch of suture material being tested was 
used to unite the wound edges. With the 
buried suture there was no tendency for 
the animals to pull, bite or lick the wound. 
No dressings were applied to the wounds of 
any animal. They were replaced in the 
usual cage and given the usual diets. On 
the sixth and twentieth postoperative days 
under nembutal anesthesia and with asep- 
tic, the wounds were reopened and a wide 
ellipse of tissue was removed, including the 
test suture which had not been disturbed. 
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These were sent for microscopic sections. 
The incision was resutured and the animal 
used for other experiments. Before cutting 


Fic. 9. Fine waxed silk in subcutaneous 
tissue three weeks. A, indicates the strands 
of silk; B, surrounded by intense foreign 
body cellular reaction, showing infiltra- 
tion of polymorphonuclear leucocytes and 
lymphocytes with beginning necrosis and 
suppuration. 


the sections, sutures that would damage the 
microtome knife were removed. It became 
evident after several experiments that the 
reaction of tissues followed a definite curve 
over varying periods of time. The majority 
of reactions became pronounced from the 
fourth to the eighth day, then subsided by 
the end of the third week; hence, the 
reason for taking sections on the sixth and 
the twentieth days. (Fig. 1-4.) 


DISCUSSION 


The quadriceps and rectus muscles 
seemed the ideal site for testing sutures. 
In these muscles possible infection from 
skin or intestinal flora was eliminated. The 
reactions occurring in the muscle sections 
were duplicated in other tissues of the body 
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and in potentially infected wounds. The 
alloy stainless steel suture gave the least 
reaction of any tested. The reaction in the 


sue three weeks. A, is suture site; B, shows 
the marked fibroblastic reaction with 
minimal leukocytic infiltration. 


skin was practically nil. In the muscle 
there was absence of cellular, fibroblastic 
and edematous reaction about the suture 
which is so characteristic with catgut. In 
the intestine the degree of reaction was 
similar to silk. Stainless steel wire facili- 
tates primary healing by causing a minimal 
amount of reaction, no capillarity and 
none of the usual inflammatory signs seen 
in the latent period. These findings have 
been confirmed by others experimenting 
with sutures. Bellas’ states that “alloy 
wire makes the closest approach to the 
ideal suture.” His objections are radio- 
opacity and difficulty of surgical manipula- 
tion. Bothe, Beaton and Davenport,’ from 
careful experiments with bone implants 
gave stainless steel, vitallium, and titanium 
the zero positions on the scale of bone 
reactions. Farris,!* by his ingenious method 


i utaneous tis- 
Fic. 10. Cotton No. 40 in subcuta | 


ye. 
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of testing sutures in the anterior chamber 


of the rabbit’s eye, states that he could 


scarcely measure the reaction of stainless 


Fic. 11. Nylon 4-0, four weeks in subcuta- 
neous tissue showing visible strands of 
nylon surrounded by leukocytes and 
lined by squamous epithelium. 


steel wire. Babcock,* Jenkins,22 T. Jones** 
and many others have shown clinically that 
stainless steel sutures have given a mini- 
mum of tissue reaction with a maximum 
of wound strength from the very first 
postoperative day. Microscopic studies 
confirm the results. (Fig. 5.) 

Cotton and plain spool silk led to reac- 
tions of considerably less intensity than 
catgut, nylon or plastigut. (Figs. 9 and 10.) 
These sections were characterized by a 
small zone of leukocytic and round cell 
infiltration increasing up to the eighth 
day when fibroblastic replacement begins 
and reaches a maximum in the third to 
fourth week. Cotton has greater tensile 
strength than silk of equal size, especially 
after the sutures had been boiled several 
times. Boiling of cotton tends to increase 
the strength rather than weaken it. The 
addition of wax or other organic substance 
to increase the strength of sutures increases 
the reaction in the tissues. There was a 
greater area of inflammatory reaction 
especially of the highly cellular type. After 
two weeks, however, the reactions were 
quite similar. Organic substances and dyes 
used in the processing of sutures may in- 
crease the degree of reaction, which is in- 
versely proportional to the wound strength 
during the first two weeks of healing. These 
organic and synthetic compounds prolong 
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the exudative phase and retard the normal 
reparative phase of wound healing. 


Fic. 12. Plastigut ooo. in subcutaneous tissue 
after three weeks. a, opening through which 
the suture passed; B, showing the hyalinization 
about the suture; c, indicates the marked 
fibrotic reaction with surrounding dense layer 
of fibroblasts with only a few leucocytes next to 
suture opening. 


from the chemical union of diamin and a 
dicorboxylic acid (Aries). (Fig. 11.) The 
organic composition of the suture explains 
the reason for its rather intense tissue 
reaction. The microscope revealed a very 
highly cellular type of reaction consisting 
of a wide zone of round cells and polymor- 
phonuclear leukocytes, serum, giant cells 
during the first week and small areas of 
fibroblasts which gradually increase as the 
cellular reaction Finally, in three 
weeks fibroblasts predominated and the 
wound went into the reparative stage of 
healing. Epithelization of the squamous 
cell type was found to line the canal 
through which the sutures passed in the 
third week. Nylon seemed to favor or 
hasten epithelization. In many types of 


; 
Nylon is a synthetic polymer, derived 
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wounds this characteristic is very desirable. 
Similarly with catgut and plastigut, the 
latent or lag-period was greatly increased 


Fic. 13. Plastigut three weeks in quad- 


riceps muscle showing extensive 
fibroblastic reaction surrounded by 
normal muscle fibers. All micro- 
photographs taken with same mag- 
nification. 


over the inorganic sutures, i.e., stainless 
steel and glass. Nylon, which has been 
treated with different vegetable dyes and 
marketed by various trade names, causes 
equally severe reaction in the clean as in 
the potentially infected wounds. In the skin 
a reaction measured 1 cm. in diameter and 
consisted of indurated friable inflammatory 
tissue which lasted for two weeks. There 
was no difference noted in reaction of the 
mono or multifilament nylon sutures. Fur- 
ther experiments are being carried out to 
determine if the untreated plain nylon gives 
less reaction than the treated varieties. 
Plastigut is said to be composed of “‘in- 
corporated synthetic materials especially 
selected; they are polymerized condensa- 
tion products of aliphatic and aromatic 
alcohols and aldehydes.” (Fig. 12.) The 
reaction was marked in comparison with 
other sutures tested, showing more fibro- 
blastic reaction. The histologic picture with 
plastigut was unusual and quite character- 
istic. The opening through which the suture 
passed was surrounded by whirls of fibro- 
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blasts, many lying parallel to each other, 
long spindle type cells with only an occa- 


sional lymphocyte or polymorphonuclear 


Fic. 14. No. 00 in tis- 
sue three weeks. a, shows channel through 
which suture passed; B, surrounding severe 
foreign body reaction of cellular type. Marked 
leukocytic infiltration, beginning necrosis and 
suppuration. 


leukocyte. The reaction was very striking 
during the first week beginning as a cellular 
type in the brief destructive phase, rapidly 
changing to the fibroplasia which invaded 
the wound edges. This reaction continued 
until the third week when it gradually 
subsided. The extensive reaction, however, 
does not indicate strength in wound healing 
as demonstrated by Preston,” Haines, 
Aries and others. However, this type of 
reaction may have a definite place where 
fibroblast is desirable; for example, cello- 
phane wrapped loosely about a dog’s 
kidney produces a severe fibroblastic reac- 
tion which compressed the kidney to such 
an extent that hypertension was produced. 
We have been able to obliterate the femoral 
artery of a dog by loosely wrapping a roll 
of cellophane or plastigut 12 mm. wide 
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about the artery. Microscopic section 
shows the arterial wall to be three times 
the thickness and almost completely oc- 


Fic. 15. Silk untreated two weeks with 
visible strands of silk in muscularis 
coat of the stomach surrounded by 
zone of leukocytic infiltration with 
beginning fibroplasia in periphery. 


cluded by the fibroblastic reaction. (Fig. 
13.) 

Catgut, plain or chromic, produced the 
greatest reaction in comparison with stain- 
less steel, silk, cotton, nylon and plastigut. 
(Fig. 14.) The anastomoses and wounds 
sutured with catgut were the weakest. The 
tissue through which it passed showed all 
signs of foreign body reaction from the 
fourth day until the catgut was absorbed. 
The reactions from chromic and_ plain 
catgut were highly cellular with a pro- 
longed destructive phase characterized by 
giant cells, polymorphonuclear leukocytes 
and round cells; in many sections the cen- 
tral zone of reaction revealed loss of cell 
structure and beginning necrosis. The 
segments of catgut placed in muscle did 
not become infected but those in skin and 
intestine did show evidence of infection 
and sinus formation with spread of infec- 
tion along the suture by capillarity. From 
these observations it would appear that 
patients whose wounds have been united 
with catgut are allowed out of bed when 
their wounds are the weakest, from the 


Large—Reactions from Sutures 


JUNE, 1943 


seventh to the fourteenth day, during the 
lag-period. In contrast, however, stainless 
steel which causes practically no reaction 
allows for early reparative phase. Clini- 
cally, this statement has been verified by 
those advocates of stainless steel. Babcock 
has had only one evisceration in the last 
500 cases; this includes all types of abdom- 
inal surgery. Jones®* has reduced his per- 
centage of wound infection from 27 per 
cent in intestinal resection for carcinoma 
to 0.85 per cent by changing to all wire 
technic in the last 116 cases. 

The glass thread was very difficult to 
handle, being very friable and easily 
broken at the eye of the needle. Experi- 
ments upon this type were abandoned for 
this reason, although placed in the skin 
of the abdominal wall it caused practically 
no reaction. The very fine fibers making 
up the thread frayed out and were difficult 
to remove from the wound. 

The anastomosis performed between 
stomach, gallbladder, jejunum and ileum 
by the usual technic presented very in- 
teresting gross and microscopic findings. 
The experiment was directed toward a 
definite comparison of merits of the two 
most common sutures used for such anas- 
tomoses, namely, silk and catgut, with 
stainless steel. The anastomosis in which 
catgut or silk was used for seroserous 
suture (outer row) showed numerous dense 
vascular adhesions between liver, spleen 
and adjacent loops of intestine at the end 
of two weeks. Those anastomoses in which 
all wire technic was used or No. 36 wire 
alloy was used for outer row of seroserous 
interrupted suture were free from any gross 
evidence of adhesions or reaction. (Figs. 
6 and 7.) As pointed out by Aries and 
others, continuous sutures In anastomoses 
of any type increases the danger, morbidity 
and mortality from the operation, by ob- 
structing the lumen and increasing the 
bulk of strangled avascular tissue which 
becomes necrotic and sloughs into the 
lumen of the intestine. From our observa- 
tions, however, accurate union of serous 
surfaces of the bowel by stainless steel alloy 
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is a desirable part of the anastomosis. The 
all steel suture technic gave minimal 
amount of reaction. The plain spool silk 
gave considerably less reaction than the 
waxed or treated type, again emphasizing 
the fact that organic substances as wax, 
oil, vaseline, etc., cause severe reactions. 
In one dog a piece of vaseline gauze was 
placed in the peritoneal cavity for ten days 
to see what reaction might occur when 
vaseline gauze is used for drains and pack- 
ing. In ten days the gauze was encased in 
an inflammatory mass measuring 5 cm. in 
diameter, which had ulcerated through 
adherent ileum except for a very thin 
mucous surface. From our experiments 
the untreated sutures give the least reac- 
tion but are weaker in tensile strength. 
(Figs. 8 and 15.) The anastomoses in which 
catgut was used followed the usual type 
of dense inflammatory foreign protein 
reaction. These adhesions were noted when 
the anastomoses were examined at one, 
two and three week intervals. 


SUMMARY 


These animal experiments have shown 
that alloy steel metallic sutures give the 
minimal of reaction with maximum of 
tensile strength of wound. Cotton, silk 
(plain or waxed), plastigut, nylon and 
catgut show increasing degrees of reactions 
in the order mentioned. Plastigut shows 
excess fibrosis, while nylon stimulates 
epithelization, or proliferation of squamous 
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cells in tissues through which the suture 
passed. Intestinal anastomoses using alloy 
steel wire as an interrupted seroserous 
suture gave practically no reaction and 
were free of adhesions at the end of two 
weeks. 
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Reports 


INSTRUMENTAL INTESTINAL TRAUMA DURING 
LAPAROTOMY 


SPONGE AND TISSUE FORCEPS INJURIES 


Harrison S$. MARTLAND, M.D. 
Chief Medical Examiner of Essex County 


NEWARK, NEW JERSEY 


N the course of medicolegal postmortem 
examinations, the author has recently 
encountered two instances of severe 

trauma to the small intestine. These in- 
juries were caused by repeated compression 
of the intestine by “loop sponge holding 
forceps”’ and “‘ Babcock tissue forceps.” In 
each instance these unfortunate complica- 
tions occurred during the course of an 
exploratory laparotomy. 

In a large autopsy experience, consisting 
of both medicolegal and permission autop- 
sies, and extending over a period of many 
years, the author has never observed this 
type of intestinal injury. 

However, since the findings may serve to 
re-emphasize the danger of undue and 
rough handling of tissues, it is believed that 
the following observations should be re- 
corded. Personal inquiry amongst numer- 
ous surgeons has elicited the response that 
they had neither seen nor heard of similar 
injuries, and except for the possibility of 
tearing free a “red hot appendix” in a 
Babcock forceps, none had realized the 
damage which might result from the use of 
- an instrument in a manner which appar- 
ently is very common amongst surgeons. 

The operating surgeon, in both above 
noted instances, was very competent and 
well above average in his knowledge and 
application of operative technic. It is most 
interesting to note that one surgeon after 
his attention has been called to the intesti- 
nal injuries, related that occasionally after 


laparotomy (in which no work has been 
done on the gastrointestinal tract) the 
nurse’s observations would record the 
presence of some blood in the stool. This 
soon disappeared and no particular atten- 
tion apparently was paid to the possible 
significance of this observation. 


CASE REPORTS 


Case 1. Trauma to small intestine by a 
loop sponge holding forceps, during laparotomy 
for supposed intestinal obstruction: death on 
operating table from hemorrhage and shock. 

A female, colored, twenty-seven years old, 
was admitted to the hospital with a six-day 
history of nausea, vomiting and soreness in the 
epigastrium. Bilateral salpingectomy had been 
done three years ago. There was an indefinite 
history of recent treatment for syphilis. 

The patient was observed for six days in the 
hospital during which her highest temperature 
was I101°F.; leucocytes, 6,000 per cu. mm. with 
60 per cent polymorphonuclear leucocytes. A 
preoperative diagnosis of intestinal obstruction 
probably due to old adhesions was made. It is 
interesting that an intern had noted “impres- 
sion not surgical” on the patient’s chart. The 
patient complained of pruritus but though no 
dermatitis was noted, an arsphenamine reac- 
tion was suspected. 

Operation was performed under open drop 
ether anesthesia. On opening the abdomen 
practically no gross pathological lesions were 
discovered. Volvulus was suspected since one 
segment of the intestine appeared to be some- 
what discolored. The patient suddenly vomited 
and stopped breathing. Respiration was re- 
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stored and the appendix removed. The evis- 
cerated intestine was then returned to the 
abdominal cavity by repeatedly grasping it 
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the intestine. Many of these occurred in pairs 
on each side of the intestine and showed typical 
‘pattern marks” of the size and shape of the 


Fic. 1. Case 1. Several loops of small intestine after removal 
at autopsy. The characteristic “pattern marks” made by 
the loop of the sponge holding forceps may be noted. 


with a uterine, straight, loop, sponge holding 
forceps. This instrument was 934 inches long, 
had round shanks, smooth jaws and a box lock. 
The abdomen was closed in layers in the usual 
manner. At the end of the operation the patient 
again ceased breathing and all resuscitation 
methods were of no avail. 

Essential autopsy findings were as follows: 
An obese, colored woman, 180 pounds in 
weight, who had a recent lower midline laparot- 
omy wound. A faint odor of ether came from 
the mouth. There was a small amount of light 
red fluid blood in the right side of the heart, 
and a faint odor of ether on section of the lungs. 

The abdominal cavity contained no free 
blood; the small intestines presented a remark- 
able appearance; starting 6 inches below the 
duodenojejunal angle there were about fifty 
areas of light and dark red hemorrhage in the 
wall of the intestine extending over most of 


loop end of the sponge holder. This is positive 
proof that they were caused by the grasping 
forceps. Other marks were smaller and had no 
particular pattern. 

The small intestine contained over 1,500 cc. 
of fluid blood in its Iumen. The blood was 
found down to the ileocecal valve, with very 
little in the large intestine. Practically all 
the marks seen on the outside of the small 
intestine, extended through the entire gut wall 
and there was extensive submucosal and 
mucosal hemorrhages, often with fine linear 
laceration of the mucosa. 

Both Fallopian tubes had been removed at 
a previous operation. The uterus was normal 
in size and appearance. Both ovaries were 
present and a recent corpus hemorrhagicum 
was observed in one. There was no gross evi- 
dence of syphilis and no significant pathological 
lesions in any of the other organs. 
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Comment. Since the lumen of the small 
intestine contained more than a quart and 
a half of blood, the cause of death was 
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forceps. This instrument had a smooth tri- 
angular end about three-eighths of an inch 
in width, and was fitted with a box lock. 


Fic. 2. Case 1. The middle segment shows the small intes- 


tine from the serosal side. The segments on the right and 
left demonstrate the extension of the hemorrhages to the 


mucosa. 


undoubtedly hemorrhage and shock. A 
complete autopsy, including microscopic 
and toxicological examinations, disclosed 
no other cause of death. (Figs. 1 and 2.) 


Traumatism to small intestine 
caused by a Babcock tissue forceps, during 
laparotomy for an “acute surgical abdomen;” 
death one day later from hemorrhagic pancreatitis. 

A male, white, twenty-nine years of age, 
was admitted to the hospital complaining of 
peri-umbilical, right rectus and left lumbar 
pain of four days’ duration. The pain was 
sharp, constant, and aggravated by eating. 
Vomiting afforded little relief, and for the 
last forty hours the patient had been vomiting 
continuously. Constipation was present for 
four days; temperature 101°F., pulse 96, 
respirations 24 on admission; systolic blood 
pressure 130, diastolic 112. Urine showed a 
two-plus albumin and one-plus sugar; hemo- 
globin 107 per cent, erythrocytes 6,430,000 per 
cu. mm.; leucocytes 16,200 with 80 per cent 
polymorphonuclear leucocytes. 

A preoperative diagnosis of an acute surgical 
condition of the abdomen was made, probably 
due to intestinal obstruction caused by old 
adhesions resulting from an operation for 
gangrenous appendicitis. 

On opening the abdomen, very little gross 
pathological disturbance was discovered and 
after breaking up a few old adhesions the 
intestines were returned to the abdomen by 
repeatedly grasping it with a Babcock tissue 


The next day the patient was moribund. 
Temperature was 105°F., pulse 160 and 
respirations 50. He had had several convulsive 
seizures and death occurred twenty-four hours 
after operation. 

Essential autopsy findings revealed the fol- 
lowing: A well developed and nourished male 
body, about 180 pounds in weight. There 
was an old laparotomy scar in the right lower 
quadrant. The recent laparotomy wound in 
the left upper quadrant was covered by a 
surgical dressing. 

There was extensive acute hemorrhagic 
pancreatitis involving the left half of the body 
and tail of pancreas with extensive necrosis, 
autolysis and hemorrhage. There was typical 
fat necrosis over the lesser abdominal sac, 
about the hilus of the spleen and along the 
mesenteric attachment of the descending colon, 
and a gaseous phlegmon running down over 
the left psoas muscle to the pelvic brim. Most 
of the general peritoneal cavity was normal 
and the lesion had apparently escaped the 
surgeon’s detection. 

The gallbladder and bile ducts were free of 
inflammation. The pancreatic ducts in the tail 
of the pancreas contained creamy pus. 

Scattered over the small intestine were about 
forty hemorrhagic areas, similar to those seen 
in Case 1, except that many were smaller in 
size and showed typical “‘ pattern marks”’ of the 
size and shape of the end of the Babcock tissue 
forceps. Many marks extended through the 
thickness of the intestinal wall and could be 
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Fic. 3. Case 11. Several loops of small intestine after re- 
moval at autopsy. The characteristic “pattern marks” 
assuming the size and shape of the grasping end of the 
Babcock tissue forceps may be noted. 


Fic. 4. Case u. Interior of small intestine with marks of in- 
jury extending to the mucosa. 
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seen from the mucosal side. There was very 
little laceration of the mucosa and no gross 
blood was found in the lumen of the intestine. 


Comment. The cause of death in this 
case is of course the acute hemorrhagic 
pancreatitis. Since there was no evidence of 
blood in the lumen of the gut we must con- 
clude that the intestinal injuries did not 
influence or aggravate the primary clinical 
condition. (Figs. 3 and 4.) 


CONCLUSIONS 


Two cases of severe injury to the small 
intestine are reported. The injuries are due 
to the rather common practice of returning 
eviscerated intestines during laparotomy 
by grasping them with various types of 
instruments. 

In the first case a loop sponge holding 
uterine forceps was used. This has a box 
lock and is able to exert great pressure. The 
surgeon unwittingly may have “clicked” it 
down to the lock on several occasions. If the 
use of such an instrument is necessary, 
could it not be covered with rubber tubing 
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of sufficient thickness to make it impossible 
to lock it? Or better still to have no ratchet 
or lock at all? This is a problem for the 
surgeon and instrument maker. Unfortu- 
nately, the intestinal hemorrhage caused 
by these forceps injuries caused death, since 
a careful autopsy ruled out any other cause. 

In the second case, a Babcock tissue 
forceps was used. The injuries are similar to 
the first case but not so severe. This instru- 
ment also had a box lock. Since acute 
hemorrhagic pancreatitis is essentially a 
fatal disease, the injuries in this case 
did not apparently influence the out- 
come one way or another. In other cir- 
cumstances, however, such injuries might 
seriously interfere with the postoperative 
convalescence. 

It is quite possible that injuries of this 
type are much more common than one 
would suppose and since they frequently 
are not severe, the patient survives, and the 
cause of a stormy convalescence may be 


- overlooked. 


The importance of autopsies in fatalities 
after abdominal operations is emphasized. 
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WATER BLAST INJURY 


REPORT OF TWO UNUSUAL CASES 


Compr. H. L. Pucu, M.c., u.s.N. AND Lizut. R. M. JENSEN, M.C.-V(s) U.S.N.R. 
PEARL HARBOR, T. H. 


HE following cases illustrate several 
interesting surgical problems occur- 
ring in the course of blast injury to the 
abdomen. The first case demonstrates the 
ability of a sound physique to survive 
formidable surgical procedures and serious 
complications. The second case emphasizes 
the restorative powers of the human body 
when more conservative procedures are 


followed. 


CASE REPORTS 


R. L. S., a seaman second class, United States 
Navy, was admitted to the medical service of 
the Naval Hospital, Pearl Harbor, T. H. on 
June 9, 1942. His admitting diagnosis was com- 
pression injuries to abdomen and chest. He was 
critically ill and complained of pain in the right 
upper quadrant. His temperature was 100.8°F., 
pulse 124 and respirations were 28 a minute. 
Minimal dulness was noted over the left lung 
at the base, with suppression of breath sounds. 
The abdomen was markedly distended, tympa- 
nitic and no peristalsis was noted. 

Continuous nasal suction was instituted; 
2,000 cc. of oily gastric contents were aspirated 
in the first twelve hours. Human plasma, 
glucose in saline and sodium sulfadiazine were 
administered intravenously with improvement. 
His abdomen became less distended, he was 
passing flatus and had a good urinary output. 
However, his temperature and pulse remained 
elevated (temperature 102° to 103°F. and pulse 
130 to 150). The sulfadiazine level the following 
day was 37.2 mg. per cent. 

A roentgenogram of the chest showed some 
infiltration in the left basal area peripherally 
and throughout the lower third of the right 
lung. On June 15th, a flat plate of the abdomen 
revealed many dilated loops of small bowel 
in the upper part of the abdomen having a 
“step-ladder”’ or “‘closed loop”’ appearance. 

After consultation with the chief of the 
surgical service he was transferred to the sur- 
gical ward on this date. 
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A Miller-Abbott tube was introduced and 
approximately 1,500 cc. of greenish-brown 
intestinal contents were aspirated. An ampoule 
of prostigmine 1-2000 was given every four 
hours. The following morning the abdomen 
was soft, temperature was 99°F., pulse 124 and 
respirations 24. 

Following plasma and whole citrated blood 
in addition to intravenous fluids he continued 
to improve although there was roentgenological 
evidence of gas in the mid-small intestinal 
lumen. 

On the morning of July 2, 1942, twenty-three- 
days after admission this patient was seized 
with abdominal cramps and vomited his break- 
fast. He obtained partial relief of his symptoms. 
Examination revealed his skin to be cool and 
moist, temperature was 101°F. and pulse 120. 
Except for some abdominal distention examina- 
tion including a rectal was negative. The leuko- 
cyte count was 24,650 and differential count 
showed 23 band forms and 67 segmented cells. 

After preliminary preparation consisting of 
continuous nasal suction, whole citrated blood 
and intravenous glucose solution, the patient 
was explored under spinal anesthesia. A left 
mid-rectus incision was made. A volvulus of 
the first eighteen inches of the jejunum was 
found. There was tremendous distention and 
complete gangrenous change extending to 
within two inches of the ligament of Treitz. 
This loop of jejunum contained what was 
apparently an old perforation and was densely 
adherent to the parietal peritoneum opposite 
the left kidney. 

The patient was in marked shock at the time 
of operation and received plasma, coramine and 
intravenous glucose, but as the volvulus was 
reduced he appeared to rally appreciably. Due 
to the condition of the patient this stage of 
operative intervention was concluded as ex- 
peditiously as possible. A segment of gan- 
grenous jejunum about eighteen inches long 
was resected. A catheter was introduced into 
the proximal stump of jejunum and a second 
catheter was introduced into the distal segment 
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of the small bowel, both being brought to the 
outside. 

The day following the operation, secretion 
from the upper loop was dripped into the lower 
loop through the tube in conjunction with a 
mixture of pablum, egg, milk, gelatin, dextrose, 
orange juice and olive oil. Small repeated 
transfusions and intravenous plasma were used 
as supportive treatment. 

On July 10, 1942, eight days following the 
resection a jejunojeyunostomy was done under 
spinal anesthesia. By means of a Murphy 
button, the free ends of the jejunum were 
anastamosed. This was somewhat difficult due 
to the short proximal stump of jejunum, but 
was accomplished without incident. 

On July 16, 1942, the edges of the wound 
separated exposing peritoneum and jejunum 
but with careful taping and vaseline gauze 
dressings the wound was allowed to granulate in 
from below. 

The Murphy button was passed nine days 
after the jejunojejunostomy and the patient 
seemed well on the road to recovery. However, 
on the late afternoon of this day the patient 
suddenly developed respiratory difficulty and a 
slightly productive cough. He had no chest 
pain. Physical examination revealed tempera- 
ture of 102°F., slight cyanosis (nails and 
cheeks), his pulse was 120 and numerous coarse 
rales could be heard on auscultation throughout 
both lung fields, but were more marked over 
the left base. Blood pressure was 120/60. A 
roentgenogram of the chest revealed cloudiness 
of the lung parenchyma of the left base. 
Leukocytes numbered 21,650. It was thought 
that he had a bronchopneumonia with asso- 
ciated acute pulmonary edema. He responded 
to adrenalin, aminophyllin and sulfathiazole. 
Oxygen was administered by tent. In five days 
his temperature returned to 100°F. and his 
pulse remained between 100 to 110. He was 
definitely improved. 

Specific pneumococci were not isolated from 
the sputum. Blood culture was negative and 
the leukocyte count had dropped to 14,650. 

The remainder of his course was uneventful. 
He was allowed up twenty-one days after his 
jejunojejunostomy. 

Except for his abdominal wound which was 
gradually healing and for some loss of weight 
he appeared to be in good condition. He was 
returned to the mainland for further con- 
valescence and for a probable repair of his 
abdominal wall at a later date. 


The second case, W. V. A., age twenty-eight, 
a gunner’s mate third class, United States 
Navy, was admitted to the Medical service 
of the U. S. Naval Hospital, Pearl Harbor, 
T. H., on June 9, 1942. His diagnosis was 
compression injury (blast) of the abdomen and 
chest. 

This man was about eighty yards away from 
his ship wearing a life jacket and hanging on 
to a life raft, with his back to the blast. Forty- 
five minutes after the blast he noted abdominal 
cramps which increased in severity. 

On admittance, physical examination re- 
revealed a well developed and well nourished 
adult male who appeared critically ill. Tem- 
perature was 101.2°F., pulse 100, respirations 
24. The abdomen was distended and tympa- 
nitic. Rhonchi were noted over the base of 
the right lung on auscultation. Urinalysis 
revealed: albumin, one plus, 6 to 8 leukocytes 
and 5 to 10 erythrocytes per high dry field. 
Hemoglobin was 15 Gm. per 100 cc. of blood, 
erythrocytes 4,950,000 and leucocytes 12,400 
in each cubic millimeter of blood. Total 
neutrophiles in a differential smear were 76 
per cent. 

A roentgenogram of the chest revealed no 
definite pulmonary changes and the heart was 
not enlarged. 

Roentgenoscopy of the abdomen showed no 
air under either diaphragm. However, the left 
diaphragm was relatively limited in motion 
and there was evidence of some pleural reaction 
in the left costophrenic angle. The right psoas 
muscle and right kidney were not visualized. 
Increased density was noted in the right side 
of the abdomen above the crest of the ilium. 
Numerous small bubbles of gas were noted 
behind the liver shadow and in the region of 
the right kidney. Some gaseous distention of 
the loops of the small intestine was noted 
but the findings were not characteristic of an 
obstruction. 

Blood chemistry studies including non- 
protein nitrogen, chlorides and total protein 
were within normal limits. 

The patient was placed under constant nasal 
suction. Glucose, saline and human plasma 
were administered. Sodium sulfadiazine was 
given intravenously and the following day the 
blood sulfadiazine level was 39.9 mg. per cent. 

One week after admission the patient com- 
plained of pain high in the abdomen and some 
rigidity in the right upper quadrant was noted. 
The following day he developed a cough, rapid, 
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shallow respiration, and rales could be heard 
over both lower lung areas. A roentgenogram 
of the chest revealed areas of increased density 
in the lower lobes of both lungs. 

Twelve days after admission, tenderness 
was present and a mass was palpable in the 
right upper abdominal quadrant. Leukocytes 
numbered 22,250 and a differential count 
revealed 2 juveniles, 35 bands and 42 seg- 
mented neutrophiles, totaling 79 per cent. 

After consultation with the surgical service 
(Dr. Pugh) the patient was transferred to the 
surgical department where the following day 
an exploratory laporotomy was _ performed 
through a right rectus incision, under local 
anesthesia. An abscess in the right anterior 
inferior hepatic space was drained. A large 
gangrenous slough, which appeared to be most 
of the greater omentum was removed along 
with a large amount of exudate and tissue 
detritus. 

Following this he improved markedly. Copi- 
ous drainage continued from the wound and 
three days after exploration fecal material was 
noted in the drainage. 

About a week following the establishment of 
this fecal fistula a mass of tissue simulating 
the end of a gangrenous segment of gut pre- 
sented in the wound. Upon slight traction it 
carried away and was delivered in its entirety. 
Examination revealed this to be a segment of 
large bowel measuring 8 cm. in length. The 
wound was cleansed and irrigated daily and 
small amounts of whole blood and plasma 
were given as supportive treatment. 

On July 12, 1942, a barium enema was given. 
This revealed a fistula extending to the 
anterior abdominal wall from the superior 
portion of the hepatic flexure. The remainder 
of the colon showed no abnormalities. 

On July 29th, the wound was almost com- 
pletely healed. Free drainage had ceased and 
the patient was up and around. 

He made an uneventful recovery and except 
for slight upper abdominal distress and nausea 
following meals had no complaints. 

A gastrointestinal series on September 2, 
1942, revealed some adhesions in the region 
of the second portion of the duodenum. No 
other abnormalities were noted in the gastro- 
intestinal tract although the hepatic flexure 
was not subjected to further examination by 
means of a barium enema at this time. 

Pathological examination of the removed 
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tissue revealed necrotic omentum and a seg- 
ment of bowel showing evidence of old 
hemorrhage. 

He was returned to a mainland hospital for 
further convalescence. 


Aside from the interest which attaches to 
these cases by reason of their having sus- 
tained their original injury as a result of 
water blast, they are considered worthy of 
special report because of the unusual and 
interesting character of the pathological 
entities presented by each. 

In the first case, that of R. L. S., several 
very notable and relatively rare features 
were presented: 

1. This man sustained a perforation of 
his jejunum some two feet below the liga- 
ment of Treitz. The mortality rate from 
perforation of the jejunum from any cause 
is very high. More remarkable than his 
survival of this accident is the fact that this 
perforation sealed itself off spontaneously 
and never would have been discovered 
but for the subsequent developments 
which necessitated emergent operative 
intervention. 

2. The patient developed a volvulus of 
his jejunum. This is rare. In the proceed- 
ings of the Staff Meetings of Mayo Clinic, 
Volume 17, No. 28, McKechnie and 
Priestly reported thirty-four cases in which 
thirty-seven operations were performed at 
the Mayo Clinic for volvulus of the small 
bowel. The jejunum per se was involved in 
only two of the thirty-four cases. In fact, 
volvulus of the entire small bowel is more 
common than volvulus of the jejunum 
alone. 

The mortality from complete intestinal 
obstruction in the upper part of the 
alimentary canal is 100 per cent if not 
promptly relieved. When gangrenous bowel 
is involved in the obstruction whether from 
mesenteric thrombosis or strangulation, the 
prognosis becomes grave indeed. 

In this case the proximal jejunum was 
gangrenous for a distance of 40 cm. 

The mechanical factor which had made 
this volvulus possible was the adhesion of 


a 
| 
4 > 
fe 
; 


432 American Journal of Surgery Pugh, Jensen—Water Blast Injury 


the bowel, at the site of the jejunual per- 
foration, to the parietal peritoneum oppo- 
site the upper pole of the left kidney. 

Owing to the desperate condition of the 
patient at the time of the resection of the 
gangrenous bowel, attempt at restoration 
of the continuity of the intestinal tract was 
regarded as highly inadvisable. That there 
was a perceptible improvement in the 
patient’s condition almost immediately 
upon clamping off the mesentery of this 
gangrenous bowel, is worthy of note. 

A high intestinal fistula leads to rapid 
depletion and prostration of the patient. 
The importance of maintaining adequate 
fluid balance, food, electrolytes, digestive 
juices, caloric and vitamin intake, was 
recognized and successfully managed in this 
case. 

With no more than one and one-half 
inches of the proximal jejunum projecting 
below Treitz ligament (and this in an 
unhealthy condition), the matter of accom- 
plishing the re-establishment of the con- 
tinuity of the bowel was mechanically 
tedious and difficult. 

The Murphy button is an ingenious 
device introduced by the late John B. 
Murphy, a great and resourceful surgeon of 
one-half century ago. This button was used 
in establishing anastamosis in this case and 
we doubt that it could have been success- 
fully effected by any other means aside 
from mobilizing the duodenum and bring- 
ing it over the transverse colon, after the 
method described by Lahey, which is in 
itself a formidable surgical undertaking. 

That the Murphy button is indeed a 
potential life saver we think should not be 
lost sight of. 

3. For this patient’s ability in his weak- 
ened state to withstand and recover from 
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an intercurrent pneumonia some credit 
undoubtedly belongs to the effectiveness of 
the sulfonamide drugs (sulfathiazole) and 
much credit is due to the prompt and 
efficient management of the medical service 
of this hospital. 

Lastly, in the final analysis, the impor- 
tance of three valuable allies were reflected 
in the survival of this man: The stamina of 
youth, he was seventeen years of age; his 
indomitable courage; and his excellent 
physical condition at the time of his origi- 
nal accident. 

The latter of these two cases was of 
unusual interest because it illustrates in 
particular two things. First, How so little 
in the way of surgery may mean so much. 
Here, an abscess was drained under local 
anesthesia and within a short time the 
patient’s condition was converted from one 
of distress to one of calm and relative com- 
fort; second, the assistance of nature when 
given a chance. 

It seems remarkable enough that the 
continuity of the bowel may be re-estab- 
lished so satisfactorily by means of such a 
procedure as the Mickulicz operation. 
However, in this patient, after the entire 
greater omentum sloughed off, and the 
8 cm. segment of the hepatic flexure or 
transverse colon had sloughed out, the 
bowel went on to re-establish its con- 
tinuity and to resume normal function 
spontaneously. 

Here, as with the pneumonia in the first 
case, the use of sulfadrugs may have pre- 
vented a lethal exodus from generalized 
peritonitis and again, as was pointed out in 
the first case, youth, stamina, and an 
attitude of the highest morale and vigorous 
health at the time of the original accident 
were on his side. 
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TYPHOID OSTEOMYELITIS* 
CASE REPORT 


GRAHAM A. KERNWEIN, M.D. AND RicHARD B. Capps, M.D. 
CHICAGO, ILLINOIS 


STEOMYELITIS was recognized as 
() a sequel of typhoid fever as early as 
1835 by Maisonneuve.! It was not 
until 1881, however, that Eberth? dis- 
covered the Bacillus typhosum, and 1888 
that Ebermaier’ isolated the Bacillus 
typhosum in pure culture from two cases 
of osteomyelitis. The relation of the bone 
manifestations to the initial phase of the 
disease was thereby definitely established. 
Clinical and experimental proof that the 
typhoid bacilli exist and linger longest in 
the bones gradually has accumulated. 
Chantemesse and Widal‘ innoculated rab- 
bits and recovered the bacilli only from 
the bone marrow. This localization in the 
bone marrow has been confirmed repeatedly 
in rabbits** and guinea pigs.’ Quincke and 
Stiihlen* in nine postmortem examinations 
of individuals who had died of typhoid 
fever found the bacilli in the bones in each. 
Gerbasi,? in thirteen cases of typhoid 
fever, obtained positive results from cul- 
tures taken from the tibial bone marrow. 
Since Gerbasi’s report, approximately two 
hundred cases!*!* have been subjected to 
sternal puncture, all with positive results. 
Cultures of the stool, urine and blood in 
many failed to grow bacilli. 
The bacilli remain viable for years after 
the initial attack, as attested by the cases 
cited in Table 1. 


TABLE | 
Time between Initial 
Attack and Recovery 
of Bacilli from Bone 


Author Marrow—in Years 
Tubby and Hicks"............ 13 
23 


Improved sanitation and the inception of 
prophylactic measures to combat typhoid 
fever have decreased markedly the fre- 


Fic. 1. Roentgenogram of forearm 
showing region of decreased density 
in ulna. 


quency with which the disease is en- 
countered. As the incidence of clinical 
osteomyelitis was 0.82 per cent in 18,840 
cases of typhoid fever reviewed by Mur- 
phy,” and as Winslow” in a review of all 
the medical literature up to 1923 found 


* From the Division of Surgery and the Department of Medicine, Northwestern University Medical School, 
Chicago, Illinois. 
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only 101 bacteriologically proved cases of sulfamethylthiazole. A fourth patient re- 
typhoid osteomyelitis, it is apparent that sponded neither to sulfamethylthiazole nor 
the disease is uncommon. sulfanilamide. In vitro studies??? reveal 
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Fic. 3. 


Fic. 2. Gross specimen. Cortical bone removed from ulna; 
periosteum greatly thickened in region a. 
Fic. 3. Roentgenogram of specimen showing region of 
decreased density intact. 


Fic. 4. Abscess cavity filled with necrotic detritus (a) and 
containing a sequestrum (B). Periosteal new bone (c) is 
present except in the region immediately overlying the 
abscess cavity. Here there is a mature type of granula- 
tion tissue containing clusters of closely packed mono- 
nuclear cells and foci of eosinophilic polymorphonuclear 
leucocytes. Most of the periosteal new bone has been 
destroyed leaving only a few remnants with irregular 

borders. X 24.5. 


In the treatment of typhoid fever and that the sulfonamide drugs have a bac- 
its sequels, the value of chemotherapy with  teriostatic action and that sulfathiazole is 
the sulfonamide drugs has not been more active than sulfanilamide or sulfa- 
3 established. Weilbaecher, Moss, Taylor pyridine against the colon-typhoid-dysen- 
e and Dupuy”! report good results in two tery group. In this report apparent benefit 
2 cases and indefinite results in a third resulted with chemotherapy locally in the 
f Instance of typhoid fever treated with bowel and at the operative site. 
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CASE REPORT 


R. B., a white female, twenty-four years of 
age, contracted typhoid fever in March, 1941. 
An unfavorable course and prognosis were 
markedly improved following treatment with 
sulfaguanidine (70 Gm.) in divided doses be- 
ginning April 12, and continuing until April 22. 
The first negative stool was obtained May 20th 
and was followed by three others. Late in 
June, the patient noted a dull pain in her left 
forearm. The pain increased and by the second 
week was so severe as to interfere with her 
sleep. The pain was much worse at night. 

Examination revealed a _ well nourished, 
cheerful, white female who did not appear 
acutely ill. The skin overlying the left ulna in 
a region 3 cm. in diameter, its center 10 cm. 
distal to the tip of the olecranon, was slightly 
reddened, edematous and boggy. The under- 
lying bone was extremely tender to pressure. 
The remainder of the skeleton was negative. 

The laboratory reported that the Wasser- 
mann was negative; red blood cells, 4,700,000; 
hemoglobin 14.5 Gm.; white blood cells, 
15,300; differential count: lymphocytes, 23; 
polymorphonuclear neutrophils, 72; eosino- 
phils, 3; monocytes, 2. In the urine there was 
no albumin, and no sugar; microscopically a 
few epithelial cells were found. Cultures for 
typhoid bacilli showed no growth on July 10, 
1941. Stool cultures for typhoid bacilli showed 
no growth on July 10, 1941 and July 12, 1941. 

The bone marrow removed at operation and 
cultured for typhoid bacilli was positive. The 
patient’s temperature never rose above 99.2°F. 

Roentgenological examination of the left 
forearm revealed an irregularly oval region of 
decreased density in the crest of the ulna. 
There was no endosteal reaction about the 
lesion but along the cortex, overlying the area 
of decreased density, the shadow of a minimal 
amount of periosteal new bone was seen. 
(Fig. 1.) 

At operation the soft tissues were unusually 
adherent to the ulna in the proximal third. 
The periosteum beneath the edematous skin 
was markedly thickened and roughened. The 
periosteum was incised away from the thick- 
ened portion and a piece of cortex and attached 
periosteum were removed with the aid of an 
Albee bone saw. The lesion of osteomyelitis 
was not opened into; no pus was seen. Re- 
gional marrow was removed and sent to the 
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laboratory for bacteriological study. Cultures 
of this marrow grew only typhoid bacilli. 
The marrow cavity was packed with three 


Fic. 5. Dead bone (A) surrounding the abscess _ 
cavity. The center of the cavity contains 
necrotic detritus (B). Peripherally there is a 
ground work of mature granulation tissue (c) 
containing many large mononuclear cells. The 
surfaces of the trabeculas are deeply serrated 
and in many of these pockets there are large 
cells (D) some with more than one nucleus. 
X 120. 


Gm. of sulfathiazole crystals and the soft tis- 
sues were closed tightly without drainage. - 
The postoperative course was uneventful. 
The wound healed by primary intention. 

Grossly the specimen consisted of dense 
cortical bone, 7.0 by 1.9 by 0.6 cm., and 
attached periosteum. The periosteum was mark- 
edly thickened, roughened and closely adher- 
ent. The medullary surface was slighly concave 
and smooth. (Fig. 2.) Roentgenological ex- 
amination of the specimen revealed an area of 
decreased density in the center of the speci- 
men. (Fig. 3.) 

Microscopic sections were cut parallel with 
the long axis of the specimen. A layer of 
periosteal new bone was present, except 
immediately overlying the region of bone 
destruction. There the periosteal bone had 
been destroyed. Only isolated spicules re- 
mained in a ground work of dense fibrous 
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‘tissue. In some places, numerous large mono- 
nuclear cells were associated with regions of 
lacunar absorption where they lay close to the 
bony trabeculae. Elsewhere foci of eosinophilic 
polymorphonuclear leucocytes were present. 
In the central portion of the destructive lesion 
of the cortex the marrow spaces were filled 
with necrotic detritus and the bony trabeculae 
were devoid of bone cells. Peripheral to this 
in some places the marrow spaces were filled 
with a polymorphonuclear leucocyte type of 
granulation tissue. In others, the spaces were 
filled with a mature type of granulation tissue 
in which large mononuclear cells predomi- 
nated. Where they lay opposed to the bony 
trabeculae, these cells were associated with 
regions of lacunar absorption. More periph- 
erally, the enlarged Haversian canal systems 
were filled with an adult type of granula- 
tion tissue, a finding also present in pyogenic 
osteomyelitis and known as rarefying osteitis. 
(Figs. 4 and 5.) 


Keen stated “‘the tendency to chronicity, 
to persistent sinuses and especially to 
recurrences are among the most marked 
characteristics of bone disorders following 
typhoid.” This, coupled with the fact that 
an individual is a carrier so long as the bone 
lesion continues to drain typhoid bacilli, 
early resulted in a departure from the 
accepted methods of treatment of pyogenic 
osteomyelitis. While treatment of pyogenic 
osteomyelitis consisted of drainage and 
packing the wound open, the recommended 
treatment of typhoid osteomyelitis was to 
excise the lesion surgically and close the 
wound without drainage.*‘ Although this 
method met with some success?*:*?" Mur- 
phy (1916),* following an exhaustive 
review of the subject, concluded that 

“the results of treatment of typhoid 
osteomyelitis are generally unsatisfactory.” 

In this report, the wound, created by 
surgical excision of the bone lesion, was 
packed with sulfathiazole crystals, then 
closed without drainage. The complete 
success of this method of treatment coupled 
with the excellent clinical response of the 
fever to sulfaguanidine, suggests that local 
chemotherapy with sulfonamide drugs is 
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beneficial in typhoid fever and typhoid 
osteomyelitis. 
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GANGRENE Is rarely encountered in the genital tract except in extreme 
degrees of puerperal infection, in malignant neoplasms, or as the result of 
torsion or thrombosis of the pedicle of benign neoplasms or of the broad 


ligament. 
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ACTINOMYCOSIS OF THE LIVER AND LUNGS 


RoLaAnp T. SMITH, M.D. 
DES MOINES, IOWA 


HIS is a case of actinomycotic ab- 
scesses of the liver and lungs found 
at autopsy after a five and one-half 
month stormy convalescent period following 
surgical closure of a ruptured gastric ulcer. 
After the closure of the ruptured ulcer, 
the patient left the hospital in five weeks 
against our advice. He returned in one 
month with pain and tenderness in the 
right upper quadrant which was controlled 
so well under ulcer management that he 
left the hospital in one week. He returned 
three weeks later with a stitch abscess. 
The abscess was drained and the patient 
seemed to make some improvement for 
one week, but from then on, he gradually 
lost ground and in three weeks signs and 
symptoms of a liver abscess developed. 
After several transfusions and after 
general supportive measures were given 
in order to prepare the patient for an 
operation, a laparotomy was performed 
and the sinus tract was explored. The 
sinus tract extended from the old operative 
closure of the stomach to the anterior 
surface of the liver over the omentum, 
which had been sutured at the previous 
operation to the stomach at the site of 
the ulcer. It is interesting to note that the 
site of the operative closure of the stomach 
allowed no escape of gastric contents. The 
tract continued over the anterior and 
superior surface of the liver to the dome 
and from there it had burrowed along the 
thoracic wall, finally coming to the surface 
through the rectus muscle and skin just 
below the costal margin. No abscess could 
be found. The wound was closed with 
drainage, and the wound continued to 
drain thick, greenish-yellow exudate for 
seven weeks till the patient died. Smears 
from the pus, liver contents, and sputum, 
and the blood culture were negative for 
actinomycosis or any other pathogen. The 


diagnosis of actinomycosis of the lungs and 
liver was made from the sections of the 
tissue obtained at autopsy. 

There are two cases reported in the 
literature which are very similar to this 
case.27 In both cases there was x-ray 
evidence of thickened pleura in the bases. 
In both cases a liver abscess or subdia- 
phragmatic abscess was suspected and a 
laparotomy was performed at which time 
liver abscesses were found. The exudate of 
these abscesses did not contain the organ- 
ism of actinomycosis. In one case there was 
a draining sinus from the lung, and smears 
from this material also were negative for 
actinomycosis as were the smears made 
from the sputum. In both cases at autopsy 
there were multiple abscesses in the 
lungs, and sections of this tissue showed 
actinomycosis. 

Another case of actinomycosis of the 
liver followed a suppurative appendicitis. 
The appendix of this case contained the ray 
fungus.® During the course of the illness, 
the anterior abdominal wall was later 
attacked and many fistulas developed. 

In another case in which the lungs were 
primarily infected, there were later metas- 
tases to the pelvis. The most remarkable 
thing about this case was the spontaneous 
cure. Iodides, radium, and x-ray were not 
used. !° 


MORTALITY RATES 


The mortality rate in actinomycosis of 
the liver is 80 to 100 per cent, and most 
writers fear the 100 per cent is more 
correct.!~!” In actinomycosis of the lungs 
alone the mortality rate is a little less, 
being about 70 per cent. 


SUMMARY ON TREATMENT 


From the mortality figures it seems hope- 
less to discuss treatment, but occasionally 
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CASE REPORTS 
This patient, J. A. No. 113040, a painter, 
was first seen at the hospital on June 2, 1941, 


there are cures reported which appear to be 
due to the treatment. One such case of 
pulmonary actinomycosis was said to be 


Fic. 1. This flat plate of the abdomen in the 
upright position was taken in the hour of the 
patient’s admission to the hospital. It shows 
air under the diaphragm, a condition which in 
these circumstances is pathognomonic of a 
ruptured gastrointestinal tract. 


cured by three capsules of thymol daily, 
each containing 10 gr. (.65 Gm.) for seven- 
teen days.’ Another author prefers to use 
radium, 6,900 milligram hours, in divided 
doses supplemented with potassium iodide 
and x-ray.* The x-ray is probably best 
given with 135 peak kilovolts with 4 to 6 
mm. of aluminum for filtration with two- 
thirds to three-fourths of an erythema 
dose.» Saturated solution of potassium 
iodide is given in increasing doses till 600 
minims (37 cc.) is given three times a day, 
or until tolerance is reached. Tincture of 
iodine may be given instead, 6 to 10 
minims (37 to 61 cc.) in milk three times a 
day, or “‘collosol iodide,” .2 of 1 per cent 
intravenously. Abscesses must be drained 
freely wherever they are found. 


Fic. 2. This x-ray was taken one month before 
the patient’s death and shows a rather high 
diaphragm on the right side. There is some 
blunting of the right costal phrenic angle and 
slight infiltration of the right base. The film, 
however, is somewhat misleading in that, at 
autopsy, the left lung was involved as much 
as the right. 


with symptoms of a ruptured peptic ulcer. 
There was a sudden severe pain in the epi- 
gastrium which caused the patient great 
anxiety. He was gasping for air and perspiring. 

The past history is significant in that in 1911, 
the patient went to the Mayo Clinic for an 
examination which revealed that he did not 
have a peptic ulcer, although he had been 
having epigastric distress relieved by food or 
soda for one year. These symptoms continued 
until 1927 after which they did not return. 
He had had the usual childhood diseases. There 
was nothing of significance in the family his- 
tory, cardiorespiratory, gastrointestinal or 
genitourinary systems. 

Physical examination revealed the patient 
to be a well nourished, white male of fifty 
years, acutely ill. In the abdomen there was 
marked generalized tenderness and rigidity, 
somewhat more pronounced on the right side. 
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By rectal examination there was slight tender- 
ness high in the pelvis. In the urine there were 
two to four white blood cells per high power 


Fic. 3. The report from the pathologist on the 
tissue from which the above microphotograph 
was made was that the abscesses contained 
granules of the size and general morphology of 
the sulphur granules of actinomycosis. The 
margins of the granules are brush-like in 
appearance, but do not show deep clubbing, 
a fact which is consistent with tissue sections. 


field and zero to one red blood cell per high 
field. In the blood there were 3,700,000 red 
blood cells and 6,000 white blood cells, 89 per 
cent polymorphonuclears and 11 per cent 
lymphocytes. An x-ray of the diaphragm in 
the upright position revealed large quantities 
of air beneath both domes. 

An exploratory laparotomy was then done by 
Dr. D. W. Coughlin, at which time a perfora- 
tion was found just above the pylorus. The 
perforation was closed with four interrupted 
catgut sutures and the omentum attached over 
this. A stab wound was made in the hypogas- 
trium and a drain placed through this from the 
pelvis. Another drain was placed near the 
pylorus through the wound in the epigastrium, 
which was then closed in layers. 

The patient had the expected, somewhat 
stormy, post-operative course with the tem- 
perature reaching 101°F. occasionally, and on 


Smith—Actinomycosis 


JUNE, 1943 


one day, 103°F. The wound became infected 
and drained a considerable amount of purulo- 
sanguineous exudate and was still draining 
some when the patient left the hospital on the 
thirty-eighth postoperative day against our 
advice. He was given a ten-day Sippy diet, 
amphojel, cevitamic acid, Brewer’s yeast, and 
told to stay in bed. 

The patient returned in exactly one month 
complaining of a constant pain in the epigas- 
trium which radiated to the right side and was 
accompanied with considerable eructation. The 
only significant findings on examination were 
the healed right rectus scar, tenderness and 
spasm in the epigastrium, severe pain on deep 
pressure, and the lack of palpable organs and 
masses. The laboratory at that time showed 
3,700,000 red blood cells and 13,200 white 
blood cells, 74 per cent polymorphonuclears and 
16 per cent lymphocytes. The urine had very 
occasional white blood cells. Fluoroscopic 
examination of the chest was negative. Oral 
barium demonstrated a normal esophagus, 
stomach filled well and was smooth and pliable. 
The duodenal bulb was poorly visualized and 
appeared irregular throughout the examina- 
tion. Both sections of the diaphragm moved 
satisfactorily. Films showed the irregularity of 
the bulb. The patient’s distress soon ceased on 
bed rest and ulcer management, and he was dis- 
charged in one week on the same treatment. 

Three weeks later the patient returned com- 
plaining of pain and swelling at the upper part 
of his old abdominal incision. The significant 
finding on examination was a large subcuta- 
neous abscess under the upper part of the 
wound which was promptly incised and 
drained, whereupon, three ounces of thick, 
green pus was obtained. The laboratory report 
at that time was 3,700,000 red blood cells, 70 
per cent hemoglobin, 15,000 white blood cells 
with 77 per cent polymorphonuclears and 23 
per cent lymphocytes. A smear from the pus 
showed few pus cells but no bacteria. On the 
nutrient broth culture there was no growth. 

There was a profuse greenish-yellow dis- 
charge from the wound for five days after 
which the discharge greatly diminished but 
never ceased. After the drainage from the 
wound became less profuse, the temperature 
began to rise slowly each day with a spike of 
fever in the late afternoons. After one week of 
this a chest x-ray revealed slight elevation 
of the right diaphragm with no evidence of 
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accumulation of free air or gas below the 
diaphragm. 

The temperature curve continued to spike 
each afternoon to 102°F. and after four days a 
fluoroscopic examination showed the right 
diaphragm not elevated but definitely limited 
in movement and the right liver shadow much 
larger than normal. There was no evidence of 
free air or fluid level under either diaphragm. 

The wound was probed and a sinus was 
found leading up under the costal margin for 
three inches. A subdiaphragmatic abscess 
was suspected so the patient was given trans- 
fusions and general supportive measures in 
preparation for an exploratory operation later. 
In two weeks a chest x-ray showed blunting of 
the right costal phrenic angle and _ slight 
haziness in the right base. 

An exploratory laparotomy by Dr. R. A. 
Burnside was then done through the right 
upper quadrant exposing the liver and stomach. 
A sinus tract composed of chronic granulation 
tissue was found extending from the anterior 
abdominal wound to the dome of the dia- 
phragm. From there the tract ran over the 
superior and anterior surface of the liver and 
then over omental adhesions to the site of the 
old operative closure of the stomach which 
appeared to be well sealed and would allow no 
escape of gastric contents. No abscess or any 
gross pus was found. The liver appeared nor- 
mal. One large rubber drain, and a long thin 
strip of gauze was placed over the liver, and 
the abdomen was closed in layers. For a num- 
ber of days the wound continued to drain a 
profuse amount of greenish-yellow exudate 
and later it became only moderate in amount. 

The patient gradually failed, spiking a tem- 
perature of 103 to 104°F. every day. Three 
weeks postoperatively, a chest x-ray revealed a 
high diaphragm on the right side and a slight 
infiltration of the right base. Three weeks 
later an attempt was made to aspirate an 
abscess in the liver but this was unsuccessful. 
A blood culture was negative, the sedimenta- 
tion rate was 100 mm. per hour; the Wasser- 
mann was negative; agglutination for typhoid 
and undulant fever was negative. The sputum 
was negative for any bacteria. The prothrombin 
time was 44 seconds (the control was 35 
seconds). The icteric index was 6 (normal, 
4 to 8). The Van den Bergh was direct, but 
delayed one minute. The white blood cell count 
during the last month of his illness ranged 
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from 12,000 to 23,000, slipping to 7,400 the 
last week. The red blood cell count continued 
to drop slowly to 2,400,000 in spite of multiple 
transfusions. He died fifty-one days after the 
exploratory operation. 

At autopsy, these were the significant find- 
ings: In the skin of the abdomen there was a 
denuded area about 8 cm. in diameter from a 
suppurating fistula just below the costal margin 
on the right side. The peritoneal cavity con- 
tained 300 cc. of straw-colored fluid, and be- 
tween the right diaphragm and the dome of the 
liver, there were numerous adhesions. The 
pleural cavities each contained 200 cc. of 
straw-colored fluid. The heart was smaller 
than average. The coronaries were quite 
atheresclerotic. Both lungs contained numerous 
small abscesses measuring 1 to 3 cm. in diam- 
eter, containing green pus. The specimen was 
enlarged and quite firm. In the gastrointestinal 
tract there was a perforating, but not per- 
forated, gastric ulcer with adhesions into the 
right lobe of the liver. The liver was filled with 
multiple abscesses varying from 2 to 5 to 6 cm. 
in diameter, containing a thick greenish, foul, 
purulent material. These abscesses appeared 
more or less in clusters in the liver and seemed 
to be loculations of one continuous system. 
This arrangement was not so definite in the 
lungs. A few areas of the liver were very soft 
and necrotic. 


SUMMARY 


1. A case of actinomycotic abscesses of 
the lungs and liver is presented. 

2. When the patient entered the hospital 
he had signs and symptoms of a ruptured 
peptic ulcer. The ruptured ulcer was found 
at surgery and closed successfully. 

3. Signs and symptoms of a liver abscess 
developed two months after the surgical 
closure. 

4. A chronic sinus tract was found at an 
exploratory laparotomy. This sinus tract 
extended from the anterior abdominal wall 
to the dome of the liver and from there 
to the old operative closure of the stomach, 
which, however, allowed no escape of 
gastric contents. 

5. The wound drained a thick, greenish- 
yellow exudate for seven weeks till the 


patient died. 


. 
: 
= 
A 


{ 


442 American Journal of Surgery Smith—Actinomycosis JUNE, 1943 


6. Smears of the pus, liver contents and 
sputum, and a blood culture were negative 
for actinomycosis or any other pathogen. 

7. The diagnosis of actinomycosis of the 
lungs and liver was made from the sections 
of the tissue obtained at autopsy. 

8. Treatment is unsatisfactory. Iodides, 
thymol, x-ray, and radium have been used. 
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FIBRO-ADENOMATA of the cervix differ from those arising in the endo- 
metrium only in the fact that they are rough on the surface, are covered 
with the cervical type of mucosa, and do not usually exhibit the changes of 


the menstrual cycle. 
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quently follows Meckel’s diverticu- 

lum. Such a case recently occurred 
at Harlem Hospital. The formation of 
Meckel’s diverticulum as a remnant of the 
omphalovitelline duct through which nour- 
ishment passes from the yolk stalk to the 
embryo has been amply discussed and 
reiteration is unnecessary. 

In 1809, Johann Friedrich Meckel! de- 
scribed the condition which bears his name. 
The early reports were for the most 
part concerned with intestinal obstruction. 
Meckel observed that this congenital 
anomaly in the omphalovitelline vessels 
could easily act as a band producing an 
obstruction. This probably was the mecha- 
nism in the first case of intestinal ob- 
struction due to this cause, that of Van 
Doeveren, which was described by Sandi- 
fort? in 1793. 

The incidence of Meckel’s diverticulum 
has been variously estimated from 0.14 to 
3 per cent. The condition occurs more 
commonly in males than in females. The 
diverticulum usually occurs from 3 to 100 
cm. above the ileocecal valve. The site 
apparently depends upon the amount of 
growth in that portion of the intestine 
proximal to the insertion of the omphalo- 
vitelline duct. Therefore, in infants in 
whom complete growth has not yet taken 
place it may be found closer to the ileocecal 
valve than in adults. It may be a thin 
fibrous band, cystic or bulbous, with a 
narrow or broad base. Diverticuli arise 
opposite the mesentery of the bowel, but 
may be lateral or even intramesenteric. 


foi obstruction not infre- 


Histologically, it must be classified as a true 
diverticulum for its walls are identical with 
that of the intestine. It is estimated that 
heterotopic tissue such as gastric and 
duodenal mucosa, or pancreatic tissue, is 
present in 15 per cent of the cases. 

The vast majority of diverticula lie free 
in the peritoneal cavity and usually give no 
symptoms. Although a blind pouch, it 
seldom entraps foreign bodies. Nearly 
always, the symptoms arise from one of the 
various complications to which the diver- 
ticulum is subject. Halstead’ states that 
6 per cent of ggt cases of intestinal obstruc- 
tion were due to Meckel’s diverticulum. 
Although these figures are undoubtedly 
high, nevertheless one notes that Meckel’s 
diverticulum is not an uncommon cause of 
intestinal obstruction. Harkin’s‘ report 
shows that Meckel’s diverticulum is a fac- 
tor in about 2 per cent of all cases of 
intussusception. Miller and Wallace’ found 
sixty-three cases of intussusception in 201 
cases of Meckel’s diverticulum. In this 
group there were twenty-six other cases of 
intestinal obstruction. 

Meckel’s diverticulum may produce in- 
testinal obstruction in one of the following 
ways: (1) Meckel’s diverticulum may form 
the contents of a hernial sac, (2) intrinsic 
mechanism causing intussusception, and 
(3) extrinsic mechanism (a) free diverticu- 
lum, (b) adherent diverticulum. 


HERNIAL SAC 


The diverticulum may form partial 
or complete contents of a hernial sac. 
Mathew® presented a case in which a 


* From the Surgical Service of Dr. Leon Ginzburg, Harlem Hospital, New York City. 
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diverticulum was found in a femoral hernia. 
In another case the diverticulum was 
brought down into an inguinal hernia by 
the descent of the testis. Biodorax’ noted a 
sciatic hernia which contained an adherent 
diverticulum. Other authors noted similar 
findings in umbilical hernias. On the whole, 
these are uncommon. Wellington,' in 1913, 
collected seven such cases in 1,326 cases of 
Meckel’s diverticulum. 


INTRINSIC MECHANISM—INTUSSUSCEPTION 


Almost always the diverticulum is situ- 
ated at the apex of the intussusceptum. 
Probably the starting point is the expulsion 
of a fecal mass or a concretion from its 
lumen into the intestines. The diverticulum 
becomes inverted and acts as a polyp to 
initiate an intussusception. The conditions 
essential in the invagination of the diver- 
ticulum are two-fold, a free tip and a broad 
base. The chief subject of argument has 
been whether the diverticulum invaginates 
primarily or secondarily. At present, the 
bulk of the evidence favors the view that 
the inversion is primary. In Harkin’s series 
of cases, intussusception occurred mostly 
in the group above two years of age. It is 
the opinion of Mathews that Meckel’s 
diverticulum is not a cause of intussuscep- 
tion in young children. 


EXTRINSIC MECHANISM 


(A) Free Diverticulum. There are sev- 
eral ways in which a free diverticulum may 
produce an obstruction. A knot may be tied 
around a loop of gut. This requires a good 
size diverticulum of unusual length and 
great range of mobility. Dragging and kink- 
ing of a loop of intestine may be produced 
by a distended diverticulum. It is obvious 
that acute flexion occurs more frequently 
when the distal end of the diverticulum is 
attached. Similarly, twisting of the bowel 
on its long axis at the point of origin of the 
diverticulum is more frequently found in 
the adherent diverticulum. Chronic inflam- 
mation of a diverticulum may involve the 
base resulting in a cicatricial narrowing of 
the gut at the origin of the diverticulum. In 
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the operative treatment of a diverticulum, 
one may cause an obstruction by inversion 
with purse-string suture. 

(B) Adberent Diverticulum. A tip of a 
diverticulum may attach itself to adjacent 
viscera or the abdominal wall, and cause a 
partial or complete intestinal obstruction. 
This is the result of an inflammatory 
process. On the other hand, the diverticu- 
lum may have remained attached to the 
umbilicus embryologically, and the ob- 
struction may be secondary to this mode 
of adherence. These bands may constrict 
the bowel or the circulation of a loop of gut 
that has tunneled its way underneath the 
band. As mentioned above, dragging, of the 
bowel, or twisting of the diverticulum 
would be more common in this group. 
McKenzie’ and Symmonds” each reported 
cases in which a loop of gut passed under- 
neath an adherent diverticulum and became 
twisted on itself, producing a volvulus. 
Lower'! presented a report of a volvulus of 
a loop of ileum around an acutely inflamed 
diverticulum which was adherent to the 
cecum. The volvulus was relieved and the 
diverticulum removed. A case is now 
presented in which a Meckel’s diverticulum 
became adherent to a loop of ileum, and the 
whole mass was twisted 720 degrees upon 
itself, producing a volvulus. 


CASE REPORT 


G. K., a colored male, aged twenty-nine 
years, was admitted to Harlem Hospital on 
August 19, 1941, with the history of having had 
a sudden attack of crampy umbilical pain two 
days previously. Vomiting of thin greenish 
fluid accompanied the pain. The symptoms 
became progressively worse. There was no 
passage of flatus for ten hours. The history 
did not reveal melena, distention, previous 
operations, enema or a previous similar attack. 

Physical examination revealed an acutely ill 
colored man complaining of constant pain in 
the lower abdominal quadrants. Skin turgor 
was poor and he appeared dehydrated. The 
upper part of the abdomen was moderately 
distended. The lower quadrants were rigid and 
presented rebound tenderness. There were no 
masses. On rectal examination a tend¢: mass 
was felt in the cul de sac. 
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The temperature was 101°F., the respiration 
was 20 and the pulse was 110 beats per minute. 
The hemogram showed the following: erythro- 
cytes 3,200,000, hemoglobin 70 per cent, 
leukocytes 16,900. The differential count 
showed polymorphonuclear leukocytes 69 per 
cent, transitional cells 12 per cent, monocytes 
3 per cent and lymphocytes 16 per cent. The 
urine was negative for sugar and albumin. 
The specific gravity was 1,018 and there was 
two plus acetone. 

An operation was performed three hours 
after admission. Under 12 mg. pontocaine 
spinal anesthesia, a right rectus spliting incision 
was made. The peritoneal cavity contained 
about 2,500 cc. of sanguineous, fecal smelling 
fluid. A round purplish mass measuring 10 by 


10 by 12.5 cm. was found bound down in the | 


right pelvis. It was necessary to untwist the 
mass 720 degrees counterclockwise before it 
could be delivered. At this point, a distended 
Meckel’s diverticulum was noted to be ad- 
herent to a loop of ileum. This point of adher- 
ence was evidently the pivotal point for the 
volvulus. The entire loop of ileum, measuring 
about 4 feet (120 cm.) starting 6 inches (15 cm.) 
from the ileocaecal valve, was gangrenous and 
the mesentery was thrombosed. A resection 
of the gangrenous bowel was performed. Be- 
cause of the proximity to the cecum, after the 
resection was completed, an_ ileotransverse 
colostomy in a side-to-side manner was per- 
formed. Twelve Gm. of sulfanilamide was 
placed into the abdominal cavity. The abdomen 
was closed in layers without drainage. 

The surgical pathologic report follows: The 
specimen consisted of 4 feet of small intestine. 
The entire specimen was completely gan- 
grenous except for 6 inches at either end. Eight 
inches from the distal end, was a blind finger- 
like projection measuring 3 by 2 by 1.0 inches. 
The tip was bulbous and a denuded area was 
noted at the tip where it had been adherent to a 
loop of ileum. No areas of perforation were 
present. The mesentery was hemorrhagic and 
thrombotic for a distance of 3 inches from the 
bowel wall. The bowel and diverticulum were 
filled with thick sanguineous fluid. No fecoliths 
or purulent material were present in the 
diverticulum. 

Following the operation the temperature 
ranged between 101° and 102°F. for the first 
three days. On the fifth day, the temperature 
was normal, daily bowel movements were 


started on the fourth day. Sutures were re- 
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moved on the seventh day and the patient was 
out of bed on the sixteenth day and went home 
on the nineteenth day. Immediate postopera- 
tive therapy consisted of infusion of normal 
saline and 5 per cent glucose, two transfusions 
of 500 cc. citrated whole blood, duodenal tube 
and Wangensteen drainage. Sodium sulfa- 
thiazole 4 Gm. was given intravenously upon 
return to the ward and then 1 Gm. every four 
hours for five days thereafter. The patient 
received 500 mg. of vitamin c and 100 mg. of 
vitamin B, daily throughout his stay in the 
hospital. 


The symptoms are those of any intestinal 
obstruction: vomiting, colicky pain, ob- 
stipation or constipation, and distention. 
It is apparent that a diagnosis of intestinal 
obstruction can be made, but a definite 
diagnosis of obstruction secondary to a 
Meckel’s diverticulum can only be made 
with exceeding difficulty. However, such a 
condition can be suspected. In those cases 
in which the cause of the obstruction is not 
apparent, the possibility of the presence of 
a Meckel’s diverticulum should be sus- 
pected. A previous history of melena may 
be helpful. In cases in which the intus- 
susception is made in older children and 
adults, a diverticulum should be thought of 
as a possible cause. Roentgenograms show 
obstruction during the acute stage. 

The treatment of the hernial sac and 
bands due to Meckel’s diverticulum is 
essentially the same. The obstruction 
should be relieved and the diverticulum 
removed. However, one must be aware of 
the possibility that a stricture might be 
caused by inverting with a purse-string 
suture. After removal of the diverticulum 
the intestine should be closed transverse to 
the long axis of the bowel. The handling of 
a diverticulum resulting in an intussuscep- 
tion depends on the operative findings. It 
may be relieved simply by disinvagination. 
If the invagination cannot be relieved, a 
resection must be performed in a one or 
two-stage procedure. 


SUMMARY 


The subject of intestinal obstruction fol- 
lowing Meckel’s diverticulum is generally 
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discussed. The details of a case of volvulus 
secondary to Meckel’s diverticulum with 
operation and recovery are also presented. 
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cent of all intracranial neoplasms, 

and of these, the glioblastoma or 
spongioblastoma multiforme is the common- 
est. This tumor is the most malignant of all 
cerebral neoplasms with the possible excep- 
tion of the medulloblastoma. The average 
duration of life from the time of discovery 
is approximately seven months. They tend 
to occur in middle-aged and elderly people 
and are characterized by a rapid progres- 
sion of those signs and symptoms asso- 
ciated with an intracranial space-occupying 
lesion. Many of these tumors are unfortu- 
nately situated either subcortically, or in 
areas where their removal would be fol- 
lowed by a hemiplegia, aphasia, or visual- 
field defect. On the other hand, some will be 
situated in relatively “silent” areas of the 
brain, such as the right frontal or post- 
frontal regions in right-handed individuals, 
and it is these that are most amenable to 
surgical attack. 

In the past two and one-half years we 
have effected apparently complete extirpa- 
tion of three grade tv spongioblastoma 
multiforme tumors in three male patients, 
all in the fifth decade of life. One patient 
has now lived two and one-half years fol- 
lowing surgery, another one year, and the 
third patient eight months. All three are in 
good general health at the present time, 
and two of the three have been eco- 
nomically rehabilitated. We present below 
case reports on these patients, all of whom 
are right-handed, and had right postfrontal 
gliomas: 


te constitute almost 50 per 


CASE REPORTS 
Case 1. D. R., a male, age forty-six, was 
admitted to St. Mary’s Hospital January 5, 
1940, with the diagnosis of “Jacksonian 


epilepsy.’ One year before admission he was 
seized by a “fit” involving the left face, arm 
and leg, not accompanied by unconsciousness. 
Similar episodes had occurred subsequently at 
irregular intervals. Some spells were preceded 
by olfactory hallucinations. There had been 
some blurring of vision and rather steady 
occipital headache. 

Examination of the central nervous system 
was objectively negative. The optic disc mar- 
gins appeared distinct. Our impression was 
right temporal lobe tumor. An encephalogram 
was performed. The spinal fluid initial pressure 
was 420 mm. water; 142 cc. of cerebrospinal 
fluid were recovered. Radiographs showed a 
convexity of the outer border of the right lateral 
ventricle. 

Craniotomy was performed under avertin, 
gas oxygen and novocaine. A right temporo- 
parietal five-hole osteoplastic flap was made. 
The dura was tense and on reflection a gelati- 
nous mass, one and three-quarters inches in 
diameter, in the temporal lobe and bordering 
the Sylvian fissure, came into view. The mass 
was removed with the cutting loop and a sub- 
temporal decompression was performed. Rapid 
frozen section of biopsy diagnosed malignant 
glioma. The operative time was three hours and 
twenty-five minutes. The patient received 
350 cc. citrated blood immediately following 
operation. 

Postoperatively there was no aphasia or 
weakness. The fourth postoperative day the 
patient had a convulsion limited to the left side. 
The patient was discharged on the thirteenth 
postoperative day improved. 

Permanent section of the biopsy was diag- 
nosed a very cellular malignant glioma. 

Since operation, he has had from three to five 
Jacksonian seizures per month. The spells are 
limited to the left side, are of short duration 
and are not accompanied by unconsciousness. 
It is now two and one-half years since his oper- 
ation. His general health is good, his decom- 
pression is soft and pulsates, and his optic disc 
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margins are distinct. He has not, however, 
become economically rehabilitated. 

Case u. M. McD., a male, age forty-eight, 
was admitted to Highland Hospital July 10, 
1941, with the diagnosis of “convulsions.” 
Eight years before admission he had a Jack- 
sonian convulsion lasting an hour, and involv- 
ing only the left arm. Another similar spell 
occurred six years later and was followed by 
weakness in the left arm which persisted. He 
had repetitive Jacksonian convulsions for six 
hours prior to admission. Severe headaches 
had been present for several months. 

Examination of the central nervous system 
revealed mental lethargy. The external ocular 
movements were defective in upward and right 
lateral gaze. The tongue deviated to the left. 
Strength in the left arm was minus two, in the 
left leg and foot, minus one. The deep reflexes 
in the left arm were plus two. Babinski’s sign 
was positive bilaterally. Ankle clonus was plus 
two on the left. The optic disc margins were 
distinct. Our impression was right postfrontal 
tumor. An encephalogram was performed. The 
spinal fluid initial pressure was 650 mm. water; 
100 cc. of cerebrospinal fluid were recovered. 
The radiographs were unsatisfactory. 

Craniotomy was performed under avertin, 
ether vapor and novocaine. A right fronto- 
temporal five-hole osteoplastic flap was made. 
The dura was tense, and on being reflected 
disclosed a yellowish, gelatinous mass over the 
anterior aspect of the decompression. A tumor 
the size of a horse chestnut was removed with 
the cutting loop, and a subtemporal decom- 
pression was done. The dura was left open. 
Rapid frozen section of the biopsy diagnosed 
glioma. The patient received 500 cc. of citrated 
blood during the operation. The operative time 
was three hours and five minutes. 

Postoperatively the patient presented a left 
hemiplegia; however, he moved his left leg 
the third postoperative day and his left arm 
the fifth postoperative day. He developed a 
Staphylococcus aureus wound infection which 
was treated successfully by irrigation of 1-5000 
neutral acriflavine and the oral administration 
of sulfathiozole. He was discharged on the 
twentieth postoperative day, improved. 

Permanent section of the biopsy was 
diagnosed spongioblastoma multiforme. 

The patient was referred to a radiologist for 
post-operative x-ray treatment. It is now one 
year since his operation. His general health is 
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good, he has had no headaches or Jacksonian 
seizures. The strength in both arms and hands 
is equal. His decompression is soft and pulsat- 
ing and his optic disc margins are distinct. He 
has become economically rehabilitated. 

Case 11. H. G., a male, age forty-three, 
was admitted to Highland Hospital November 
1, 1941, with the diagnosis of “‘hypertension.”’ 
One month prior to admission, the patient 
complained of involuntary blinking of the 
eyelids, headaches and fatigue. His wife 
noticed that he was difficult to arouse in the 
morning and was very slow in getting dressed. 
For a week or so prior to admission, the patient 
had failed to keep important appointments. 

Examination of the central nervous system 
revealed slight drooping of the left corner of 
the mouth. There was blinking and nystagmoid 
movements of the eyes. There was questionable 
weakness of the left arm and hand. The left 
patellar reflex was plus two. The left upper 
abdominal reflex was minus four. The left 
middle and lower abdominal reflexes were 
minus two. There was slight blurring of the 
nasal margin of the right optic disc. The patient 
presented some dysarthria and Witzelsucht. 
Our impression was right postfrontal tumor. 
An encephalogram was performed. The spinal 
fluid initial pressure was 600 mm. water; 121 
ce. of cerebrospinal fluid were recovered. The 
radiographs revealed displacement of the 
ventricular system to the left with flattening 
of the upper surface of the right lateral ventricle 
and dilatation of the left lateral ventricle. 

Craniotomy was performed under local 
anesthesia only. A right frontotemporal five- 
hole osteoplastic flap was made. The dura was 
very tense and did not pulsate. A large sub- 
temporal decompression was done after which 
the dura was then reflected revealing a large 
gelatinous tumor two inches in diameter and 
well demarcated from the surrounding normal 
gray matter. The flap had to be enlarged 
anteriorly to obtain full exposure. The tumor 
and 1 cm. of surrounding brain tissue was 
removed with the cutting loop almost down 
to the wall of the ventricle. A large old blood 
clot was present within the tumor mass. A 
drain was left in the tumor cavity and the dura 
closed around it. Rapid frozen section of the 
biopsy diagnosed glioma. The patient received 
500 cc. of citrated blood during the operation. 
The operating time was four hours and fifteen 
minutes. As the patient was being transferred 
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from the operating table to the stretcher at 
the conclusion of the operation, he said, “This 
has been better than a Marx Brothers’ comedy.” 
The evening of the operation, he talked well 
and moved all extremities well. He was dis- 
charged on the eleventh postoperative day, 
improved. Permanent section of the biopsy was 
diagnosed spongioblastoma multiforme. He was 
referred postoperatively to a radiologist for 
x-ray therapy. Two and one-half months fol- 
lowing operation, he had two generalized 
convulsive seizures. None has occurred since. 
It is now eight months since his operation. He 
has had no headaches, feels well, his decom- 
pression is fairly soft and pulsates, and his 
optic disc margins are distinct. He has become 
economically rehabilitated. 


REMARKS 


It is impossible to state with accuracy 
from a neurosurgeon’s viewpoint, that any 
glioma has been completely removed. The 
pathologist’s report at postmortem has 
convinced us of this. Therefore, we refer all 
postoperative glioma cases to a radiologist 
for courses of deep x-ray therapy, and we 
are convinced that the continued well being 
of the above cases is due in no small 
measure to the influence of the x-rays in 
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retarding or preventing further growth of 
whatever remains of the tumor cells. 

Inasmuch as glioblastoma multiforme 
tumors possess no capsule, either of connec- 
tive tissue or of glial tissue, it is imperative 
that in attempting complete extirpation 
surgically, the cerebral tissue excised should 
extend for at least a centimeter or better at 
all points beyond the visible margin of the 
growth. After removal, a thorough “‘cook- 
ing” of the walls of the remaining crater 
should be carried out with the electric 
cautery. 

We believe that in every case of glioma a 
large subtemporal decompression should be 
done, irrespective of whether or not the 
tumor be removable. We realize that this 
procedure may hasten the growth of the 
irremovable tumors, but the beneficial 
effect that decompression has on the head- 
aches and general well being of the patients 
out-weighs this disadvantage. 

In the case of subcortical growths which 
unfortunately greatly preponderate, a lo- 
bectomy may be attempted but the rela- 
tives’ attitude toward the end result must 
be weighed carefully against the surgeon’s 
heroism. 
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INCE H. R. Fishback! reviewed the 
S literature (1939) there have appeared 
four additional case reports of bi- 
lateral tubal pregnancy to add to the grow- 
ing list, bringing the total of accepted cases 
to eighty. The latest case was reported by 
Cox and Steinberg.? To this number we 
wish to add an additional instance of 
“successive, coexistent tubal pregnancy.” 
The preoperative diagnosis was (a) 
chronic pelvic inflammatory disease, (b) 
fibroid tumor of the uterus, and (c) ectopic 
pregnancy was considered but the diagnosis 
was not definitely established prior to sur- 
gery. A left tubal pregnancy undergoing 
tubal abortion was found at operation and 
upon further inspection it was determined 
that the supposed fibroid of the uterus was 
another ectopic pregnancy involving the 
interstitial portion of the right tube. 


CASE REPORT 


The patient, a thirty-one year old white fe- 
male, entered Greenpoint Hospital July 15, 
1942. She was gravida vi, para 11, all normal 
deliveries; her youngest child was three years 
old. Two criminally induced abortions in June, 
1940, and February, 1941, had been performed; 
the postoperative course was uneventful in each 
case. Onset of menstruation was at thirteen 
years; it occurred every six weeks and lasted 
for six days; the flow was heavy the first three 
days and there was no dysmenorrhea. The last 
normal menstrual period occurred April 30, 
1942. The previous periods were normal. The 
past history was irrelevant. 

The patient first sought medical advice dur- 
ing the first week of July, 1942, because of 
prolongation of her period and the onset of left 
lower quadrant pain—‘‘cramps.” The men- 
strual abnormality started on May 15, 1942, at 


which time she flowed for six days (two weeks 
after last normal period). The bleeding ceased 
and started again on June 26, 1942; the flow 
was moderate in amount and continued until 
the date of admission. 

Physical examination revealed a well de- 
veloped, well nourished white female not 
acutely ill; pulse 78, temperature 98.6°F., 
respirations 16 per minute and blood pressure 
110/64. 

General examination was negative. The 
abdomen was flat, no masses were palpable; 
tenderness was present in the left lower quad- 
rant. No inguinal adenopathy was _ noted. 
Vaginal examination was done. The external 
genitals were normal, introitus parous and 
pelvic support good. There was no evidence of 
infection in Bartholin’s glands or Skene’s ducts. 
The cervix pointed posteriorly and was lacer- 
ated slightly. The corpus uteri was retroverted 
but freely mobile and could be replaced; the 
uterus was enlarged to the size of a six weeks’ 
gestation and was firm in consistency; a firm 
irregularity in the right midportion of the 
fundus uteri about 3 cm. by 3 cm. in diameter 
was felt. This appeared to be a solitary fibroid. 
A left adnexal mass was palpable, cystic in 
consistency and twice the size of a normal 
ovary. The right adnexa was palpable and 
essentially normal. Laboratory findings were as 
follows: red blood cells, 4,480,000; white blood 
cells, 8,300, hemoglobin, 82 per cent; sedi- 
mentation time, one hour plus; urine, negative; 
and the Wassermann and Kline tests were 
negative. 

A low midline incision was made through the 
abdominal wall. On opening the peritoneal 
cavity free blood was visible, the amount 
present was about 500 cc. The left tube was 
found enlarged in the region of the ampulla, 
congested, tense, shiny and spindle-shaped. The 
ostium of the tube was patent and evidence of 
recent hemorrhage through that opening 


* Title used by Behney and Hanes in their case report. 
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present; clots were removed from the tube. 
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small amount of red-brown friable material. 


There was no evidence of external rupture of The wall of the cavity is mottled yellow and 


the tube at any point. A recent corpus luteum 


preqnancy 


gray-white. The surrounding tissue is firm, 


Left____i 


Ectopic 
preqnancy 


Fic. 1. Showing position of the above described ectopic pregnancies. 


was present in the left ovary. The corpus of 
the uterus was found to contain a mass 2 cm. by 
214 cm. in diameter involving the right cornu 
and interstitial portion of the right tube. Its 
surface was multicolored, smooth and glisten- 
ing, and again there was no evidence of rupture 
in the wall. Upon opening this tumor a small 
cavity was exposed and a rough surfaced dark 
brown mass—old clot—was extruded. The 
right ovary was found to be essentially normal. 
A bilateral salpingectomy was performed. The 
abdomen was closed in layers. The wound 
expectancy was clean. 

Pathological examination by Dr. Rosa 
Aranoff: “‘Grossly, the specimen consists of 
both Fallopian tubes and two irregular pieces of 
tissue. One tube (right) measures 5 cm. by 0.5 
cm. in diameter and reveals a smooth, glisten- 
ing yellow-pink external surface with an occa- 
sional thin-walled distended vessel. The fimbri- 
ated extremity is patent. The lumen of the tube 
is free, the surrounding wall is soft gray-white in 
color. The other tube (left) is somewhat kinked, 
measures 5 cm. by 1.5 cm. in diameter. The 
external surface is smooth, glistening, bluish- 
gray, covered in places by dry, friable brownish 
material. The fimbriated extremity is patent. 
In the cut surfaces of the distal two-thirds the 
lumen is occupied by soft to firm red-brown 
jelly-like material merging with the surround- 
ing wall. One of the accompanying portions of 
tissue measures 214 cm. by 2 cm., is firm in 
consistency, and contains an irregular previ- 
ously emptied cavity about 1 cm. in diameter, 
the inner surface of which is covered with a 


yellow-gray in color. The other portion of tissue 
measures 2 cm. by 114 cm. and is made up of 
material similar to that lining the cavity. 
“Microscopically, in a preparation from the 
right Fallopian tube the lumen is traversed by 
characteristic slender branching folds, lined by 
tall cylindrical epithelium. The underlying wall 
is narrow for the most part with engorged 
vessels in places. Section from the left Fallopian 
tube shows a wide lumen filled with clotted 
blood containing occasional degenerated chori- 
onic villi and scattered groups of preserved 
Langhans cells. The mucous folds are partly 
missing and widely separated from one another. 
The underlying wall is spread apart in places by 
accumulations of small round cells, large mono- 
nuclears, neutrophile polymorphonuclears as 
well as erythrocytes. Here and there synctial 
buds are noted. Parts of the external surface are 
covered by extravasated blood. In a prepara- 
tion including the grossly described irregular 
cavity, the latter reveals a jagged surface 
bordered in parts by low cylindrical epithelium 
and containing an occasional similarly lined 
connective tissue fold. The surrounding and 
underlying tissue is loose, cellular or more 
densely fibrous, infiltrated in places with 
numerous small round cells, large mononuclears 
many of which are laden with yellow-brown 
granular material and in some areas with 
extravasated blood. Embedded in this stroma 
are scattered hyalinizing chorionic villi; merg- 
ing with this is a broad layer of fibromuscular 
tissue with prominent focal perivascular in- 
filtration by chronic inflammatory cells. Section 
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from the accompanying portion ci tissue is 
made up of clotted blood with a few embedded 
degenerated chorionic villi.” 

The diagnosis was, “‘tubal pregnancy, bi- 
lateral, aborted recently on the left and at an 
earlier date on the right.” 

The postoperative course was uneventful and 
the patient was discharged on her twelfth post- 
operative day. 


REMARKS 


Lee and Stone’ consider bilateral simul- 
taneous tubal pregnancy still “sufficiently 
rare to justify reporting any verified case.” 
Torpin‘ pointed out and others agree that 
bilateral simultaneous tubal pregnancy 
must be considered a form of double ovum 
twin pregnancy. This case again illustrates 
the necessity of inspecting both adnexa at 
the time of operation as pointed out by 
Behney and Hanes.° It also is representa- 
tive of the point they wish to make in using 
the title ‘“‘successive, coexistent tubal 
pregnancy” for it would definitely appear 
from gross inspection of these tubal preg- 
nancies that the left side was several weeks 
younger than the condition that existed in 
the right tube. Further, in retrospective 
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consideration of the patient’s history one 
can fit the clinical picture to the gross 
pathological findings. Apparently the inter- 
stitial ectopic pregnancy caused the pa- 
tient’s menstrual upset May 15, 1942, and 
the ampullary ectopic pregnancy caused her 
complaints at admission. Microscopically, 
such a course of reasoning is confirmed. 
This case again seems to follow the general 
rule that in cases of bilateral tubal preg- 
nancy there is seldom an indication from 
the history or physical findings that such a 
condition existed. This patient was evalu- 
ated as an intelligent woman. 


We wish to express our appreciation to 
Dr. Thurston S. Welton, Director, Obstetrics 
and Gynecology, Greenpoint Hospital, Brook- 
lyn, New York, for granting permission to use 
this case. 


REFERENCES 


1. FisHBack, Hamitton R. Am. J. Obst. Gynec., 
37: 1035, 1939. 
. Cox, M. E. and STeinBereG, M. Ibid., 43: 120, 1942. 
3. Lee, G. E. and Stone, EuGeng, T. R. Ibid., 40: 316, 
1940. 
4. Torpin, RicHarp. Ibid., 39: 345, 1940. 
5. BeunNey, C. A. and Hanes, W. J. Ibid., 40: 316, 


1940. 


N 


9 

\ 

| 

) 


RAT-BITE FEVER* 
CASE REPORT 


SAMUEL B. Burk, M.D. 
Attending Surgeon, Misericordia Hospital 


AND 


JoszepH H. Hopas, 
Associate Attending Physician, Misericordia Hospital 


NEW YORK, NEW YORK 


N the past few years the term, rat-bite 
fever, has been divided into two definite 
and distinct diseases, each with a spe- 

cific organism as the causative agent. Be- 
cause of special technics and methods of 
isolation, more cases have been recently 
proved and the clinical picture of both has 
become clearer and better understood.! 

Sodoku, the older, better known, endemic 
type, is caused by a Spirochaete—the 
Spirillum minus. The more recently investi- 
gated disease, both endemic and epidemic, 
known as “Haverhill Fever” is caused by 
the Streptobacillus moniliformis.? Both 
Sodoku and Haverhill Fever are usually 
transmitted by rat bite but the latter has 
also been transmitted by contaminated 
food and drink.*:* The bite of a dog, cat, 
mouse, weasel, and skunk have also been 
reported as sources of entry.® 

The clinical symptoms in both diseases 
are different.® Haverhill Fever has a shorter 
incubation period (from two to ten days), 
prompt wound healing, severe septic symp- 
toms with arthritis, petechial rash, high 
fever, marked leucocytosis and no response 
to antispirochetal therapy. In contrast 
the spirillum type of infection has a longer 
incubation period (up to three weeks), a 
chancre-like initial lesion, lymphadenitis, 
delayed general symptoms, relapsing fever, 
slight leucocytosis, and responds well to 
specific antispirochetal therapy. 

The Sodoku type of infection is compara- 
tively rare; only 125 cases having been 
reported up to January, 1942.’ It was found 
in twenty-eight states and the District of 
Columbia in the United States. It is 
especially prevalent in Japan where it was 
first described by Miyake.° 

We present another case of Sodoku in 


this series with typical history and incuba- 
tion period, positive clinical and laboratory 
findings, and favorable response to therapy. 


CASE REPORT 


Miss A. K., a white female, sixty-five years 
old, was admitted to the Surgical Service of 
Misericordia Hospital, New York City, with 
a history of pain and swelling on the right side 
of the upper lip of twenty-four hours’ duration. 
She stated that she had been bitten by a rat 
nine days prior and the wound had been 
cauterized by her physician on the day after 
the bite. The wound had healed well with no 
apparent complications until the day before 
admission when it became red and swollen. 
At this time she developed high fever and joint 
pains, nausea and vomiting. 

Examination on admission disclosed two 
small, apparently healed, purple puncture 
wounds just above the mucosa on the right 
side. Surrounding this, there was a red area 
of induration and swelling about the size of a 
walnut. The wound was painful to touch but 
there was no fluctuation. The submaxillary 
glands on the right side were enlarged and 
tender. 

The patient ran a temperature of between 
102 and 104°F. for three days and then the 
temperature fell by crisis to 100°F. Here it 
remained for three days more, and at this time 
the discoloration of the wound became deeper 
and the puncture wounds ulcerated, although 
no pus was present. Her temperature rose to 
102°F. and subsequently went to 104°F. The 
patient became semicomotose, refused fluids 
and food and appeared quite ill. No exanthema 
was present. 

Because of the patient’s serious condition, 
neoarsphenamin® was administered with a 
marked response. The patient’s temperature 
fell to normal the next day, the induration and 
discoloration became lessened, and the temper- 
ature did not recur. Three doses of neoarsphena- 


* From the Surgical Service of Dr. S. B. Burk, Misericordia Hospital, New York City. 
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min were administered intravenously at five-day 
intervals, the initial dose being .15 mg. 
The induration disappeared but the puncture 
wounds were still open and draining. The 
patient, except for slight scarring of the lip 
recovered uneventfully. 

Laboratory findings were as follows: Urine: 
a trace of albumin; leucocytes—5 to 10 per 
high power field, red cells 1 or 2. On May 209, 
1938, hemoglobin was 110 per cent; red blood 
cells 5,900,000; white blood cells, 12,150; poly- 
morphonuclears—6o per cent; lymphocytes 40 
per cent. On June 3rd, white blood cells were 
13,300; polymorphonuclears 85 per cent; 
lymphocytes 15 per cent. Wassermann report 
on June 3rd was negative. Blood culture was 
sterile. The culture from wound was negative 
at first but later showed hemolytic staphy- 
lococci (probably a secondary invader). 
smear taken directly from the ulcerated wound 
(dark field examination) was reported by the 
Department of Health as positive for Spirillum. 


REMARKS 


We notice an incubation period of about 
a week with complete healing of the wound 
and no systemic symptoms. In the series 
of cases reviewed, the incubation period was 
usually from one to sixty days and averaged 
about two weeks. The febrile attacks 
usually last two or three days and one or 
more are characteristic. The rash usually 
does not appear until the fourth paroxysm 
of fever. In our case it probably did not 
appear because of the early administration 
of neoarsphenamin. The interval usually 
varies from two to fourteen days with 
amelioration of the local symptoms. With 
the onset of the febrile attack, pain and 
swelling are marked around the local lesion 
which resembles a chancre or the initial 
lesion of tuleremia. In typical cases, glan- 
dular involvement and lymphadenitis are 
usually present. The exanthema, about 
which much has been written, consists 
usually of red or bluish red macules, 3 to 
10 cm. In size, and at times even resemble 
the rash of measles. 


DIAGNOSIS 


The diagnosis can usually be made by the 
following factors: (1) History of bite or 


scratch (there must be a break in the con- 
tinuity of the skin); (2) symptomless incu- 
bation period of about one day to six weeks; 
(3) local signs and symptoms with a break- 
ing down and ulceration of the lesion just 
preceding and during the febrile attack; 
(4) afebrile period of from two to seven 
days with apparent healing of initial lesion; 
(5) repeated bouts of fever; (6) therapeutic 
response to neoarsphenamin which usually 
requires from one to twelve intravenous 
injections. (7) The Wassermann and Kahn 
tests were negative in this case, both during 
and subsequent to the actual infection, 
possibly because of early and adequate 
therapy. Other investigators have recently 
found some changes in these reactions.’ (8) 
The diagnosis is usually proved by the 
injection of the patient’s blood into a 
guinea pig or mouse which has previously 
been examined and found negative for the 
Spirillum. The optimum time for examina- 
tion of the infected animal seems about 
twenty days after injection.’ Direct dark 
field examination and puncture of glands is 
also used but with less apparent success 
than with the above method. Examination 
of smears should be made about one hour 
after the blood is placed on the smear. 

This comparatively rare disease usually 
has a mortality of about 10 per cent. 
However, with early clinical recognition, 
adequate laboratory work-up, and sufhi- 
cient specific therapy, this mortality can 
be markedly reduced if not completely 
eliminated. 
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most exacting requirements. Sterile, pure, absorbent, soft and fluffy. Supplied in 
convenient-size dispensing cartons up to 1-pound. ORDER FROM YOUR DEALER 
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described by 
Robert A. Hingson, M. D. 


CONTINUOUS 
CAUDAL 
ANALGESIA 


and 


Waldo B. Edwards, M. D. 


MADE BY 


arch & Twenty-third sts. PEL LING Pa 


| ... EXCESSIVE RATE OF FALL 


It is common practice to increase pressure in the cuff in 
steps of approximately 10 mm. until the radial pulse 
disappears. Pressure is then increased 20-30 mm. to 
ie determine complete closure of the artery. It is common 


Lifeti | 


knowledge that should the rate of fall exceed 2-3 mm. 
per second, a lag error may result, even in a properly 
constructed mercurial instrument ... but the possibility 
: of an even greater error is introduced in any type 
Get the FACTS and you will apparatus with an excessive rate of fall, for 4 i 
buy a Lifetime Baumanometer missing a beat, a drop of 5-10 mm. may take place 
before the succeeding heartbeat is heard. Proper 
technique calls for a 2-3 mm. per second rate of fall 
of the indicator. Therefore, controlling the release of 
pressure is of paramount importance in accurate blood- 
pressure taking. 


STANDARD FORK BLOODPRESSURE 


The inherent accuracy which is built into every in- 
dividually calibrated Lifetime Baumanometer is at the 
disposal of all who demand consistently accurate 
bloodpressure readings. Any lag error caused by 
pressure compensation is readily avoided by keeping 
the rate of fall within the prescribed 2-3 mm. per 
second. The Baumanometer Air-Flo Control Valve 
facilitates accurate control in this important phase. 


W. A. BAUM CO., INC. NEW YORK 
ORIGINATORS AND MAKERS OF BLOODPRESSURE APPARATUS EXCLUSIVELY 
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HIBITION BU: LDING. —_ 


In 1876, the Philadelphia Centennial heralded the 
approach of the great industrial era. In the same city, a 
youthful organization was implanting its roots in the soil 
of American pharmacy. William Richard Warner, true 
to the pioneering spirit of his age, was even then evolv- 
ing new and better methods of making medicinal drugs. 


Over the years, the house of William R. Warner & Co., 
Inc. has grown until today its branches girdle the globe, 
in fulfillment of its early chosen motto, “Omnis Orbis.” 
And, conscious of its obligation to play a worthy part 
in the progress of pharmaceutical science, the house of 
Warner, through its affliated Warner Institute for Thera- 
peutic esnaiels continues to pioneer in the pursuit of 
original investigation and research, to the end that still 
better, safer means may be found for the prevention and 
control of disease. 


WARNER 


STABLISMED 16. 


115 West 18th Street, New York * 404 South Fourth Street, St. Louis 
Branches and Agencies in 75 foreign countries 


GROWING UP WITH THE NATION 
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| PHILADELPHLT VU. 8S. AMERICA MAYO" - NOVEMBER 1876. 
OMNIS ORBIS 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


OBSTETRICS AND GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal 
clinics; witnessing normal and operative deliveries; 
operative obstetrics (manikin). In Gynecology: lec- 
tures; touch clinics; witnessing operations; examina- 
tion of patients pre-operatively; follow-up in wards 
post-operatively. Obstetrical and Gynecological path- 
ology. Regional anesthesia (cadaver). Attendance at 
conferences in Obstetrics and Gynecology. Opera- 
tive Gynecology (cadaver). 


EYE, EAR, NOSE and THROAT 


A 3 months combined full-time refresher course 
consisting of attendance at clinics, witnessing opera- 
tions, lectures, demonstration of cases and cadaver 
demonstrations; operative eye, ear, nose and throat 
on the cadaver; clinical and cadaver demonstrations 
in bronchoscopy, laryngeal surgery and surgery 
for facial palsy; refraction; roentgenology; pathology, 
bacteriology and embryology; physiology; neuro- 
anatomy; anesthesia; physical therapy; allergy; 
examination of patients pre-operatively and fol- 
low-up post-operatively in the wards and clinics. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 


COOK COUNTY 


GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting June 28, July 12, July 26, and 
every two weeks throughout the year. 


MEDICINE—Two Weeks Intensive Course starting 
October 4. One Month Course in Electrocar- 
diography and Heart Disease starting the first of 
every month, except August. Two Weeks Course 
in Electrocardiography starting August 2. 


FRACTURES & TRAUMATIC SURGERY—Two 
Weeks Intensive Course starting October 18. 


GYNECOLOGY—Two Weeks Intensive Course 
starting October 18. One Month Personal Course 
starting August 2. Clinical and Diagnostic Courses. 


OBSTETRICS—Two Weeks Intensive Course start’ 
ing October 4. 


OPHTHALMOLOGY—Two Weeks Intensive Course 
starting September 27. Course in Refraction 
Methods October 11. 


OTOLARYNGOLOGY—Two Weeks Intensive 
Course starting September 13. 


ROENTGENOLOGY—Courses in X-ray Interpreta- 
tion, Fluoroscopy, Deep X-ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 
Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 
weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago, Illinois 
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Experience Makes the Master! 


Constant striving, since 1848, to create better instruments, has 
enabled Fred Haslam & Co., Inc. to achieve an assured mastery 
of the Surgical Instrument-making art. 


Superior Quality SURGEONS NEEDLES 
(Made in England) 


Correct sizes and shapes of perfect, uniform temper . . . Highly polished . . . Sharp points, 
keen cutting edges and large bulgeless eyes. 


| Always Dependable Complete Needle Catalog on Request 


FRED HASLAM & CO., INC. 
| 83 Pulaski St., Brooklyn, N. Y. 


ABDOMINAL AND THORACIC OPERATIONS 
Wi 


SACRAL OPERATIONS 
CONTINUOUS SPINAL ANESTHESIA 


Described in the May, 1942, issue, Surgery, Gynecology and Obstetrics, pages 948-955. Surgical Clinics 
of North America, December, 1942. Designed by Wm. T. Lemmon, M.D., Jefferson Hospital, Philadel- 
phia, used in a large variety of over 3000 operations. Can be used on any operating table. 


Interesting reprint describing the technique and equipment sent on request 
MADE BY SOLD BY 


EST. @ 1848 ; 

| 

| 
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KIDNEY AND THORACIC OPERATIONS 

1 V © 

TRENDELENBURG POSITION wx 
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CHRONIC ANEMIAS gg 

NEED WOT RELAPSE 
AFTER TREATMENT 


RAPID, COMPLETE RECOVERY FOLLOWS THE ADMINISTRATION OF BEPRON* 


“This recovery is lasting and is not followed by a relapse when the 
therapy is discontinued.” Bepron’s effectiveness in chronic anemias 


is independent of the diet of the patient.7 


+GOTTLIEB, R. : Whole Liver as an Adjuvant to we - 
the Treatment of Hypochromic Anemia. Canad. M.A 
47 : 456 - 460 (Nov.) 1942. 


*Reg. U.S. Pat. Off. 


JOHN WYETH & BROTHER. INCORPORATED e PHILADELPHIA, PENNSYLVANIA 


q 
q 
ne 


AMERICAN JOURNAL OF SURGERY: JUNE 1943 31 


UNIVERSAL FRAC-SURE UNITS 


By Tower - - - using the Roger Anderson Technics 


® One type for all fractures of the extremities. 

(yo ® Frac-Sure Unit Pin Clamps take any size pin, half pin or wire. 

® Flexibility permits insertion of pins at any anatomically correct 
angle or position. 

® Rods and Clamps of Frac-Sure Unit readily adjustable to any de- 
sired distance from tissues. 

® Reduction with Frac-Sure Units can be done manually or with 

; fracture table or Tower’s Anatomic Reduction Splint. 

® Light, rust-proof, durable, may be used repeatedly. 

® Electrolytic reaction impossible. 

® Frac-Sure Units will unlock locked fractures. 

® Complete service equipment for application of the Roger Ander- 
son technics in fracture treatment comes in compact light portable 
Frac-Sure Kit — (only about 20 pounds fully equipped). 


Booklet on fracture technic furnished on request. NOTE TO MILITARY AND CIVILIAN 
DEFENSE HOSPITALS: Technicians available for demonstrating Universal Frac-Sure 
Equipment without obligation. Total weight of 


Sole Manufacturers and Distributors Above Units 
11 ounces 


The TOWER COMPANY 
DISTRIBUTORS Inc. 


120 S. La Salle Bldg. 
Chicago, Illinois 


11 West 42nd Street 
New York City, N. Y. 


The TOWER COMPANY Inc. 
HOME OFFICE 
1008 Western Ave. 
Seattle, U. S. A. 
MAin 4443 


Cable Address ‘‘TICSEATTLE”’ 


PRE-WAR 


Quality 


atex Last Longer 
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® 
THE MOMER CO, inc 
3 
S U.S.A, 
Manufacturing and Research Specialists in Fracture Equipment q 
* 
kxability to withstand sterilizations 
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VITALLIUM 


SURGICAL APPLIANCES 


TRADEMARK REG. U. S. PAT. OFFICE 
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The only true Cobalt-Chromuum 
alloy being used in bone surgery 


V, TALLIUM ails, screws, 
plates, hip caps and special appli- 
ances have an authentic operative 
and clinical success that is without 
parallel in the internal fixation of 
fractures. 

Order through your dealer 


*Campbell, W. C. and Speed, J. S., Annals of Surgery, 
110-1. July, 1939. + Berry, H. C., Journal of Arkansas 
State Dental Association, 10-2. June, 1939. + Strock, A. 
E., American Journal of Orthodontics & Oral Surgery, 
25-5. May, 1939. + Doherty, W. B., American Journal of 
Ophthalmology, 22-4. April, 1939. + Smith-Petersen, M. 
N., The Journal of Bone & Joint Surgery, 21-2, April, 
1939. + Claflin, R. S., American Journal of Orthodontics 
& Oral Surgery, 25-1. January, 1939. + Hopkins, H. H. 
and Zuck, F. N., Medical Bulletin of Veterans’ Adminis- 
tration, 15-3. January, 1939. + Venable, C. S. and Stuck, 
W. G., Journal of American Medical Association, 11-15. 
October 8, 1938. 


AUSTENAL LABORATORIES, Inc. 
NEW YORK e CHICAGO 


IVORYTON CONNECTICUT 
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2 ees: arises. Its worth is supported by a 
wealth of laboratory and clinical 
experience. Write for literature. 
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WHITE’S 
VITAMIN A and D 
OINTMENT 


brings to the treatment of burns, wounds, 
ulcers and various skin affections the vitamins 
A and D of fish liver oils, in the same ratio as 
found in cod liver oil—incorporated in a lano- 
lin-petrolatum base. 

White’s Vitamin A and D Ointment has a 
pleasant odor, is free from excessive oiliness. 
At ordinary temperature, will keep indefinitely 
without becoming rancid. 

Topical application of vitamins A and D 
has shown many advantages: 

1. Promotes healthy granulation and 
rapid epithelization 
2. Reduces infection 
3. Applicable to burns and wounds of 
any area—face, hands, perineum, axil- 
lae, groin 
4. Minimizes the need for skin grafting 
Four convenient sizes: 1.5 oz. tubes, 8 oz. and 
16 oz. jars, 5 lb. containers. 


Ethically promoted—not advertised to th y a 


Whites PRrese 


Deep electrical burn caused by 11,000 volt shock. Appear- 
ance at 3 weeks shows typical deep destructive process. 
Extensor tendon has sloughed out, distal interphalangeal 
joint is fully exposed, amputation appears necessary. 


Appearance after 414 weeks. Treatment consisted of 
dressings—infrequently changed—with White’s Vitamin 
A and D Ointment and use of finger splint. Sloughing 
quickly cleared up, granulations filled in the extensive 
defect, with complete healing. 


hite Laboratories, Inc., Newark, N. J. 
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hat Didn't Te ni 
All the Truth 
Every = of glas4 which i is Shaped and heated acquires iceeiel: tr 
2 weak spots where breakage occurs from heat or careless handling. 
a To eliminate these weak spots B-D Syringes are annealed after 


4 
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Reports from large and small x-ray 


laboratories prove the superiority 


of Vitalix Developer Replenisher 


under actual working conditions. 


X-ray technicians in large hospital laboratories, 


as well as those identified with private practice, 


prefer Vitalix Developer Replenisher in the 


control of x-ray processing procedure. 


Through the use of Vitalix Developer Replen- 


isher, x-ray laboratories can now maintain pro- 


cessing schedules and secure uniform density in 


all radiographs at established developing time. 


Vitalix Developer Replenisher insures full 


strength solutions consistently. It replaces the 


exhausted chemicals with new, fresh, active 


ingredients and gives your old developer a new 


lease on life. 


To secure maximum radiographic detail in the 


greatest number of processed films, specify 


Vitalix Developer Replenisher, and to insure 


prompt delivery, place your order at once. 


PICKER X-RAY CORPORATION 
300 FOURTH AVENUE + NEW YORK. N. Y. 
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tooth silver leat”... 


In ancient Islam, it was believed that if a woman ear- ' 


ried a tooth in a silver leaf, she would not conceive.* 


: @ Superstition has been displaced in our enlightened world. Medical contraceptive practice today 
4 requires the selection of methods and materials that have been established on a 

scientific basis through technical and clinical research. The effectiveness 
of Ortho-Gynol can be attributed to the high degree of uniformity 
: in the desirable physical and chemical properties. 
This is supported by satisfactory results obtained 


in extensive clinical studies. *Himes—Medical History of Contraception 


COPYRIGHT 1943, ORTHO PRODUCTS, INC., LINDEN, NEW JERSEY 
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ec. I. V. Flui 


CO, Inhalation 


Nephrectomy—Spinal Anesthesia 


*Trade-Mark Reg. Pat. Of. 


SHOCK is a complex syndrome having 
many causes and presenting many 
symptoms. Recent research’ has dem- 
onstrated that in post-operative and 
post-anesthetic shock intramuscular 
pressure drops before venous pressure 
- fails. This intramuscular pressure is of 
greatest importance in maintaining pe- 
ripheral circulation and venous pressure 


is returned to normal by a restoration 
of intramuscular pressure. 
CORAMINE,* of all the drugs tested, 
was found to promptly and spectacu- 
larly increase intramuscular pressure to 
normal. It was used intravenously in 
doses of 5-10 cc. 


-1Gunther, Lewis, Engelber: 


Hyman and 
Ludwig., 'INTRAMUSCULAR RESSURE 
Med, Sci., 204, 266-283, Aug., 1942. 


CORAMINE 


COMBATS SHOCK 


AMPULS 


LIQUID 
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